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THE 

PREFACE. 
T Hough the deferved Reputation of our 

learned Author, with the apparent Ac¬ 
curacy and Importance of this Worki 

may render any Apology for its Publication ab- 
folutely unnecefjary * yet the Reader may perhaps 
expect feme Reafon for its appearing in this 
manner, collated and tranfiated into Englifh, 
For this? it is obvious to every one that knows 
any thing of our Author s Stile5 that his great 
Concifenefs, whereby he reprefents a Multitude 
of Idea s in a fmall Compafs? is of itfelf more 
than fufftcient to engage the whole Attention of 
tolerable Capacities 5 without any additional 
Fmbarafsment from a Language, in which the 
Engiifh muft be allowed to be lefs converfant 
than in their own; infomuch that a late emi- 
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The PRE FACE. 
nent Writer in Phyfic * laments that the con- 
cife Accuracy wherewith our Author has 
wrote fhould prevent his being generally read. 
It is therefore with a View of rendering this 
Work of general Ufe to thofe who are unhappily 
ignorant of the Latin Original, as well as to 
facilitate it for fuch as are in fome meafure 
acquainted therewith, that we have fiript off its 
foreign Drefs, and adjufed the "Text and Com¬ 
ment , by exhibiting them together 5 which lajl 
is an Advantage never yet offer d to the Public 
in any Language. So that the Candidate for 
Phyfic is here prefented with the befi Method of 
initiating himfelf into fo difficult a ProfeJJion, 
that has ever yet, or will perhaps hereafter ap¬ 
pear at any time in the World; containing not 
only the whole Learning of the Ancients, but 
alfo the irnmenfe Preafure of all our modern 
JDifcoveries relating to the Subjeff ; and this 
too in a Method and Language the moft eafy, 
familiar, and intelligible, that tho the Student 
is now unfortunately deprived of being inf ruff¬ 
ed by the Profef or himfelf in Perfon, yet he may 
hereby more leifurely and difiinffly reap the fame 
Advantages, without either the Expo nee or Fa¬ 
tigue of leaving his Country. 

Phe Work in itfelf feems to be as well adapted 
for the Service of the more Advanced as it is for 
Beginners ; Jince the firft may be fatisfed with 
refrejhing their Memories by reading the Pext 
only, which will to them appear fufjficiently evi¬ 

dent, 
* Dr. Quincy, Lexic. Medic, under the Word InJHtutioz 

and Apborijm. 



The PREFACE. 

dent, 'Without diving into the particular Notes, 
may be often found neceftary to inform the 

younger Student; but if the Notes or Comment 
fhould appear to the former in any Place to be 
more defective, or kfs accurate than the Texfy 
there is no Judge fo fevere, but will readily 
make fome fmall Allowance, m conftderation that 
the one was an extemporaneousy but the other a 
fiudied Difcourfe. To conclude : If the prefent 
Tranfation of the Text jhall appear more cor¬ 
rect than others, and the Publication of the 
Whole as generally ufeful as intended5 it may 
encourage and hoften the Edition of the Remain¬ 
der in the fame manner with this firft Volume. 

T FI E 
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INTRODUCTION. 

Concerning the Origin, Progrefs, and 

different States of Phyfic. 

HE Student that applies himfelf to 
Phyfic, is, from the Nature of the 
Science, obliged to be acquainted with 
every Truth that has been advanced 
in the feveral Branches of that Facul¬ 

ty, as well by the Ancients as the Moderns; and 
when thefe are once apprehended, he ought care¬ 
fully to add to 5ern his own particular Obfervati- 
ons ; regiftering them in his Mind, in the fame 
Condition as they appear’d to his Senfes.--To 
learn thefe Truths and Difcoveries, hefhou’d be¬ 
gin firft with the Inftitutiom of Phyfic; which 
comprehend the Knowledge of every thing necef- 
fary for the Prefervation of Health, and the Cure 
of Difeafes. After which, he may proceed to the 
Praftice \ which is the putting thofe Precepts, 
which he has before learned, in force upon his Pa¬ 

li ^ dent. 



2 Origin of Phyfic. t, 2. 

tient.—The Ancients, and feme of the Moderns, 
have injudicioufly excluded every thing from the In- 
ftitutions of Phyfic, which has not feme relation to 
the animal Oeconomy. But a Phyfician, who fol¬ 
lows the Practice, ought certainly to be verfed in 
the medical Idiom or Language ufed by the pra¬ 
ctical Writers, if he wou’d underitand what is of¬ 
fer’d to his Attention : and the fudden Calls for his 
Affiftance will not then admit of any Delays for 
Information. Thus the Hiflory of Inflammation 
cannot be feparately underftood, without a previ¬ 
ous Idea of Obflrudion, joined with the whole 
Dodrine of the conical Artery, receiving Blood 
from the Heart. A Phyfician ought therefore to 
be furnifli’d with a juft Notion of all Difeafes be¬ 
fore he ventures upon the Practice ; that when he 
comes to a Patient, he may readily difeover his 
known Diforders by their proper Signs.——But 
prefatory to thefe Inftitutions, it feems agreeable 
to add an Introduction concerning the Hiftory of 
Phyfic: for it muft be well worth a Phyfician’s 
Notice, to be acquainted with the Advances by 
which our Profeffion has arrived at its prefent 
State ; and no lefs entertaining to take a View of 
the feveral Faces with which Phyfic has appear’d 
in different Ages. 

§. 1. The Perfon who can perform the fe- 
veral Adions proper to the human Body with 
Eafe, PJeafure, and a certain Conftancy, is 
faid to be well; and that Condition of the 
Body is termed Health. 

§. 2. But if he either cannot perform thofe 
Addons; or if he performs them but wTith 
Difficulty, Pain and fudden Wearinefs; he is 

then 



3. Origin of Phyfic. 3 

then faid to be ill: and that State of the Body 
is call'd a Difeafe. 

The Contents of the two preceding Sections ap¬ 
pear fo fimple and common, that fome may ima¬ 
gine them not at all pertinent to the Art of Phyfic *, 
yet they ought not to be negledted : for it is from 
the Inability itfelf to perform any of the Addons 
proper to the human Body, that we arrive at a 
Knowledge of the immediate Caufe of that Inabi¬ 
lity. Thus a Pain in breathing denotes a Pleuri- 
fy ; an Inability to move any Limb at pleafure, a 
Palfy, —*—’Tis a good Cuitom among the 
jTurks, that, when they have called a Phyfician, they 
will not follow any of his Direddons, till he has 
firft told the Patient what his Diforder is. 

§. 3. Now the Injuries of Weather, with 
the fudden neceflary and unavoidable Changes 
in the Air1-, the Nature of folid and fluid 
Aliment2 3 Accidents from Violence 3; the ve¬ 
ry Addons of Life43 and even the Structures 
of the human Body itfelf, mud have fubjed- 
ed our Species to Diforders ever fince they have 
lived as we do 

' ■ js : > • ? 

1 A Fluid, fo abfolutely neceflary to Life, that 
we cannot fubfift two-Minutes without it; yet is 
it fometimes fo deadly and peftiferous, that it often 
brings Difeafes, and Death itfelf, without any other 
Caule.—-The Air is a confided Mixture of all 
Bodies. The Seeds of all Vegetables float in it. 
Gold itfelf, tho5 fo ponderous, may afcend in it 
to the Height of fifty Foot; which is demonftra- 
ted by Chemiftry. The Air is fill’d with the va¬ 

il 2 rious 



4 Origin of Phyjic. 3, 
rious Exhalations which afcend from the Earth, 
fome of which arife in the Morning, others at 
Noon ; but both very different from thofe which 
defcend in the Night.—The Stars themfelves pro¬ 
duce various Changes in the Air : the Sun and 
Moon efpeciaily have a great Influence on the At- 
mofphere. The freezing Nights fucceeding fultry 
Days in Mesopotamia, were trying to the Conftitu- 
tions of our Forefathers: tho’ nothing cou’d be 
more healthy than the temperate Air of JEgypt 5 
but for China and Eaft-India, which were inhabit¬ 
ed by the other fucceeding Families, the one is un¬ 
healthy by its Fogs, and the other by its violent 
Heat.—To thefe add, the various Changes made 
in the Air by the different Seafons of the Year, 
Meteors and Winds, which are very frequent in 
the hottefl Countries. The fudden Difference be¬ 
tween a hot fultry Air, and a cold, heavy one, fo 
much impedes Perfplration, that it mufi neceffari- 
ly caufe various Disorders, even fo as to kill nine 
out of ten, if we may believe Sanfforius. The 
no&urnal Air in particular muft have a very con- 
fiderable Effect on our Bodies *, becaufe in the 
Night, the watery Vapours, raifed from the Earth 
by the diurnal Heat, are condenfed and defcend 
by their own Weight. I have known Men of Her- 
culean Strength flung into incurable Rheumatifms 
from the cold of one night, which has been taken 
by fleeping in the wet Grafs.—The Winter Air, 
is more healthy than the Summer; becaufe the fro¬ 
zen Surface of the Earth keeps in the Vapors 
which would otherwife afcend from it. But the 
Earth opening its Pores in the Spring fends forth 
its Exhalations, which are very pernicious to Man¬ 
kind, if it were only by their inducing the fudden 
Changes of heat and cold. 

Our 
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a Our fir ft Parents were ignorant of the Nature 
of Efculent Plants, Flefh and Garden Fruits; 
they made tryal upon all, and by woful Experi¬ 
ence they learned to diftinguifh the deadly from 
the'tthollome : As, in our Times, Sailors in their 
Voyages to remote Countries, run the Hazard of 
ufmg unknown Aliments. And again, the Ali¬ 
ment which is healthy for a ftrong Conftitutien in 
a cold Air, will be infuperable to a weak Perfon in 
a warm Air. Nor were the firft of Mankind 
fenfible, till they had experienced, that by the 
taking of cold, though pleafant. Aliments into 
their Bodies while very hot, and in fuch a warm 
Air, there was Danger of caufmg a prefent Plea- 
rify and Death. 

5 Falls, Strains, unforefeen Accidents, Stones 
and Trees blown down by Tempefts, &c. gave 
birth to Chirurgical Diforders. The Want of Me¬ 
chanical Engines, and the Irregularity of the Ways 
thro* dangerous Mountains, ftill increafed thefe 
Accidents among the firft Race of Mankind. Nor 
was War ever filent for any considerable Time > 
fince we are fupplied with an inftance of it be¬ 
tween Cain and jib el, two of the firft three Men 
in the World. 

4 The mere Adtions of Life will confume the 
Body equally with the moft acute Difeafe: Hun¬ 
ger can be bore but for a few Days, and Thirft 
but for a few Hours ; if Matter is wanting in the 
Habit to fupply the bodily Decays: And this Ab- 
ftinence kills the fooner, as the Body is ftronger 
and ufed to a more plentiful and fubftantial Diet. 
For the ftronger the Habit of Body, it is fo much 
the more obnoxious to the moft acute Difeafes. A 
moft fevere Peftilence may be caufed in a Perfon 
barely by too much Motion of the Body. I faw 

B 3 a Mm 



6 Origin of Phyfic. 

a Man that was order’d to carry Letters in hafte 
to Utrecht, who, by exceffive running, fo forced 
the grofTer Parts of his Fluids into the fmaller Vef- 
fels, as to render the Obftrudtions incorrigible by 
any Art. Reft and Motion of the Body fhou’d ne¬ 
ver exceed proper Degrees, which was a Thing 
altogether unknown among the firft race of Man¬ 
kind. 

* So fmall, thin and tender, are the greater Num¬ 
ber of the VefTels in a human Body, that it is more 
a Wonder they hold out as they do, then that they 
are fo frequently difordered. The largeft Ar¬ 
tery, in the Coats of the fmalleft fanguiferous 
Artery, is equal to the tenth Part of the Thick- 
nefs of a Spider’s Thread : But that fmall Artery 
is an Aorta with refp 61 to a fmall Artery in the 
cortical Subfiance of the Brain. Thro3 the narrow 
Orifices of thefe fmalleft VefTels the various Fluids 
in our Bodies are continually propell’d with a very 
great Velocity, by which means there is a mutual 
Attrition produced between the Parts of the cir¬ 
culating Fluids and the Sides of their VefTels, and 
fo the Addon of Life deftroys itfelf. Thole'VefTels 
which we find fo very fmall in an Adult, were fo 
much fmaller in the Foetus as the Adult is larger 
than the Foetus : For in a Conception of but two 
Weeks old, there are none of thole Veftels want¬ 
ing which will be poftefs’d by it when adult. How 
eafily, then, may thefe tender folids be diforder¬ 
ed. 

6 There is here no Occafton to enter into Doubts 
about the State of Innocncy, which feems to have 
been fhort, and in which the human Body was not 
fubjedl to the prefent Accidents, nor its Structure 
the fame •, fince the Powers we now find in it feem 
infufficient to preferve it in the State mention’d. 

§• 4- 



§. 4* Origin of Phyfic. 7 
§. 4. The Species were .no fooner thus in- 

felted with Difeafes, but the Prefence of thofe 

Difeafes in the Body irritated it to exert a. 

Sort of Mechanical Imp idle, or inconfcious 

Automatic1 Motion, for their Removal: 

Which Sort of Automatic Endeavours of the 

Body to recover itfelf, are found by Uriel Qb~ 

fervation to be exercifed as well in Brutes, as 

rational Animals; notwithstanding the Caufe 

of that Motion is undifcoverable by human 

Reafon, no other being ailignable than the 

Will of the great Author of all Things. 

1 An Automaton is a Machine that performs 
various Motions without any other Caufe than the 
Mechanifm of its' own Parts within it fife which, 
when once put in Motion, continue fo, from the 
fame Caufe. Thus a Watch is an Automaton, 
which, whilft in Order, moves round its Hands 
by the determinate Motion of its internal Parts. 
By an automatic Motion, or Impulfe, we there¬ 
fore underhand that Motion which refuks from 
the mechanical Structure of the human Body, which 
we can neither produce nor deftroy by the Influence 
of the Mind or Will. It is certainly true, that 
fuch a kind of Motion does exifr in our Bodies, 
how much foever it may be difpleafing to feme 
■Philofophers. The human Body is an A fie mb! age 
of frnall elaftic Solids, by whole conjunct and re¬ 
gular A61 ions, Life and Health are produced. 
The Head or firft Spring of Motion, in thefs 
elaftic Solids is the Heart, which continues its al¬ 
ternate Contractions and Dilatations fo long as the 
Animal lives. But even the fmaller elaftic Solids* 
which are every where continued throughout the 

B 4 Body* 



I 8 Origin of Phyjic. 

Body, have a Power by which they endeavour to 
refill and overcome every thing injurious to the 
Oeconomy. Suppofe a human Body, in a great 
Pleat by violent Motion, to be fuddenly expo- 
fed to cold: The Blood would certainly be, by 
that means, coagulated and its Motion flopp’d in 
the fmaller Veffels, if it were not for the Nature or 
infenfible A61 ion of the Solids; viz. a fudden Con¬ 
traction of all the cutaneous Pores, whereby they 
exclude the injurious Action of the cold. When 
Poilon has been taken, the Animal mull inevita* 
bly perifh, if its Force gets into the Blood, or its 
A6lion continue long upon theVifcera*, but pro¬ 
vident Nature, or this automatic Motion generally 
does, what every expert Phyfician ought firft to 
do, i. e. ejects it by Vomit. Nor is the Mind 
able to fupprefs thefe automatic Endeavours of our 
Machines for Self-prefer vation. Suppofe one 
Friend tells another, that he is only going to 
threaten him with a Blow upon the Eye ; and 
therefore bids him endeavour not to fhut it at the 
Offer: The Mind is at that Time fecure from 
Danger j but the fpecious Offer is no fooner made, 
than the Lids of that tender Organ are clofed, not- 
withllanding all the Reafons and Reludlancy of the 
Mind to the contrary. Suppofe a Piece of Glafs, 
&c. enter thro’ the fkin, if it be not extracted, it 
will by its Flardnefs and Acutenefs always deflroy 
the foft Parts in contadl, therefore a Suppuration 
follows, that the injurious Body may float in a Ca¬ 
vity full of infenfible Matter, without offending the 
Solids, and be afterwards difeharged. The con¬ 
junct Power of all thefe Adlions of the Body for 
preferring its own Plealth, which arifes from the 
wonderful Structure of its Parts, is what Hippo¬ 
crates caffs Nature •, to which he afcribe.3 fo ma¬ 

ny 



ny and great Efficacies, and to mention one out of 
a Multitude, the Crifes in acute Difeafes. There 
is not any one Difeafe but receives Helps from 
this automatic Motion, which is exerted through¬ 
out the whole Progrefs of a Diforder, tho9 it be 
inconfcious to the Mind.—Even this fame Princi¬ 
ple is no lefs obfervable in Brutes. The Dog de¬ 
vours Grafs to loofen his Inteitines, and expel 
their dry and chalky Fasces; nor will he eat any 
kind of vegetable but his own Sort of Grafs. 
Poultry that live upon folid Grain, too compadt 
to be comminuted barely by the Strength of their 
Stomachs, fwallow little Stones, which are rough, 
and perform the Office of Teeth in their Stomachs, 
upon that folid Aliment: And Poultry that are 
fick generally retire into Holes, where they pick 
Mortar from the Walls to obtund the offending 
Acidity in their Stomachs.—In Afia there is a little 
Animal in Figure like a Lion, which if it hap¬ 
pens to be bit in its Conflict with theViper,it has re- 
courfe to a Plant called Mungos, upon which it 
tumbles and revives itfelf; and then brifkly returns 
to the Serpent and overcomes it: Nor were Men 
acquainted with the alexipharmic Virtue of this 
Plant by any other means.—So Melampus, the 
mo ft ancient of the Greek Phyficians, of Argos, 
when he obferved that Sheep who fed on black 
Hellebore had a Loofenefs, he transferr’d the Life 
of that Medicine for the like Purpofe in Men, and 
the Plant for many Ages after bore the Name 
Melampodes. By thefe Methods Mank’nd doubt* 
lefs acquired a confiderable Notion in Healing, 
—In like manner the ufeful Hoemorrhages which 
naturally broke out in acute Difeafes, encouraged 
Phlebotomy ; a Remedy which muft of itfelf ap¬ 
pear otherwife threatning and cruel.—If a little 
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Sand falls into the Eye, we find the Eye-lids are 
quickly and firongly con traded, and the Eye by 
that means thruft further into the Orbit; whence 
the large lacrymal Gland being comprefs’d by it, 
a Stream of Tears follow to wafh out the Sand, 
and abate the Inflammation caufed by the Fridion 
and Pain in that tender Organ. But what can be 
more Ample and eafy than to imitate Nature, by 
injeding fome warm and mild Liquor, to wafh out 
the foreign Bodies and abate the Inflammation 
caufed by their Roughnefs. 

4 In vain mull a Phyfician endeavour to account 
for an Appearance in Nature, the Caufes of which 
he is ignorant ; as we are allured by the different 
Effeds of Medicines. The human Body has a Facul¬ 
ty of rejeding every thing foreign to its Nature, in 
common with all Animals, Vegetables, and even 
Metals ; for Gold in its Element, or Mine, will 
not join itfelf to any thing that will not turn to 
Gold. The Fads are certain, and obferved by the 
Refearchers of Nature ; but in vain do we ftrive 
to explain their Caufes. 

§. 5. Another Principle differing from the 

former, was the uneafy Senfation in the 

Mind, caufed by the impeded Adtion itfelf 

of any Member; or the Torment of Pain, 

irritating any diforder’d Part, and opprefling 
the Mind with Grief: This excited the Mind 

alfo to fearch after, and apply Remedies fit to 

remove thofe Impediments; which Remedies 

were hit upon either by natural Inftind, or 

by promifcuous Experiment. 

Thefe Endeavours of the Mind proceed from 
its being impatient of Pain, flriving by all the 

Means 
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Means it can think of to obtain Eafe: nor is it a 
Principle in common with, but quite diftindl from 
that of the automatic Motions of the Body, §. 4. 
—Thefe Endeavours of the Mind for Eafe are re¬ 
ducible to two Claffes. To the firft belong pro- 
mifcuous Experiments made without Reafon or Oh- 
fervation : as by driving to eafe a Part by varioufly 
changing its Situation, applying any thing to a 
Wound or Burn that comes firft to hand, 
When any thing falls into the Eye, a Stream of 
Tears will flow from the automatic Motion, to 
walh it out; but the Mind being tineafy at the 
Senfe of Pain, will alfo ufe its Endeavours by va¬ 
rious Trials as applying the Hand to the Eye, 
and rubbing the Eye-lids, &c. and fo forwards 
the Actions of the preceding. If a Perfon has a 
Pain in his Side, he will difpofe himfelf in various 
Situations till he acquires the moil eafy. And 
when any of thefe Trials have proved fuccefsful, 
they will be remember’d and talk’d of by the Pa¬ 
tient : and hence arofe the firft Rudiments of Phy- 
fic.—The other Clafs of thefe Endeavours of the 
Mind for Eafe, is, when it oppofes Difeeders with 
Remedies to which it is directed by Reafon, Obfer- 
vation, or the Nature of Things. Thus the bell 
Remedy for a Man fatigued with great Heat and 
violent Exercife, is what will dilute the Blood and 
mitigate the Acrimony to which its Salts are incli¬ 
ning ; but if we attend to the Appetite, we fhall 
find it defires for this purpofe a cool, watery and 
acidulated Drink. And as moll Men die from the 
Want of Fluidity and Obftruftion of the Blood *, it 
frequently happens, that from this Appetite the 
Sick will have a ftrong Defire for cold Water before 
Death ; the carelefs Phyfician at that time negledl- 
ing to take notice of the Appetites, which point to 

the 
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the immediate Caufe of the Difeafe. Thefe En 
deavours belong to the Mind ; and even in Brutes 
we cannot attribute them to the Body : for the Bo¬ 
dy of a Perfon afteep, or in an Apoplexy, takes 
no Concern for Aliment, or other Wants. There 
are many extraordinary Appetites to uncommon 
Food, in feveral Diforders, to be attributed to this 
Principle ^ which Diforders are by that means fre¬ 
quently brought to a Period. A Perfon in an 
acute Fever longs for Grapes, or to be in the Cold; 
his Friends diftuade him, his Attendants deny 
them to him : however, he happens to get his 
long’d-for Dainty, and returns with his languid 
Fibres braced up, or a loofe Belly, difcharging the 
obftrudting Vifcidities ^ and thus gets well. A 
rich Patient of Amsterdam, and a liberal Rewarder 
of the Faculty, longed for pickled Herrings: his 
Phyficians refilled them ; yet he ventured on ’em, 
and was cured: the Pliftory is extant in tfulpius ; 
and there are a hundred Inftances of the like Na¬ 
ture, in Dropfies, intermitting Fevers, &V. to be 
met with in the Writers of Oblervations. The 
Girl that has a Chlorofis eats Chalk, Fuller’s 
Earth, or other earthy Subftances which obtund 
Acidities: this Appetite is bad with refpedt to a 
healthy Body •, but in that prefent Diforder it directs 
to a proper Remedy. There are fo many Hifto- 
ries of Succefs in moft Diforders from the Gratifi¬ 
cation of longing Appetites, that I think a Phyfi- 
cian ought not inconfiderately to deny them. 
Nor ought any body to accufe me from hence, with 
having fuppofed our Machines to be adted by a fort 
of fatal Neceftity, contrary to a free Agency. I 
only deduce Confequences from Fadls, and aftert 
what I have experienced ; being firft certain of 
their Caufes and Eftedis: than which, I know no 
other way to Knowledge. 

§. 6. From 
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§. 6. From tbefe Principles (§. 4. and 5.) 
the Art of Phylic or Healing took its fir ft 
Rife; and in that Senfe (§. 4. and 5.) it was 
at all Times and in all Places pradtifed by 

Mankind. 

Natural Phyfic, as defcrib’d at §. 4. and 5. was 
pradifed by Mankind at all Times and in all Pla¬ 
ces ; for the Species were never exempt from Difo 
orders (per §.3.) and Means to remove thofe Dif- 
orders were fought after in all Ages (per §. $,) 

therefore natural Phyfic was always in Pradice 5, 

and no Man was ever deprived of natural Inltind, 
But the Art of Phyfic eftablifh’d by human Know¬ 
ledge is of a much later Date, for there were not 
always People who imitated and improved the 
Method of Healing barely founded on Nature. 
But human Minds are not limited to the Sphere of 
Inftind, which only confiders prefent Objeds, for 
that is the State of Brutes; but by comparing paft 
Objeds with thofe that are prefent, it can attain 
to the Knowledge of future Events. From an. 
Obfervation of the Appearances in the Heavens* 
continued feveral Ages, arofe the Art of Aftrono- 
my; till at length they could as certainly foretell 
an Eclipfe Ten Years to come, as the daily riling 
and fetting of the Sun. In the fame manner be¬ 
gan Phylic, when a Perfon could diftinguifh Dim 
cafes, and had obferved what good Events had 
happen’d in them from Art, Accident, or Nature ; 
whence he could infer and fafely pronounce, a 

* 156 Hundred have been cured of the Difeafe which 
appears with thefe Signs, by fuch a Medicine 5 
and it will be fo in you, my Patient/'9 This 

Art of prediding might be greatly favour’d by the 
Longevity 
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Longevity of our Forefathers, by which they 
were capable of an infinite Number of Experi¬ 
ments, and fo might be furnifli’d with an infinite 
Number of Cafes by their own Memories, which 
our fhort-liv’d Generation is obliged to fupply 
from the {landing Obfervations of others. 

§. 7. From the moft early Accounts of 
Hiftory 1 and Fable, we learn that the Art of 
Phyfic or Healing was firfl cultivated, lb as 
to prevent future and cure prefent Difeafes, 
amongft the Ajfyrians, Babylonians, Chalde¬ 
ans 2, and Magi; from thefe it came into 
Egypt 3, Lybia, Cyreniaca \y and Croton; and 
thence it was carried into Greece6, where it 
principally flourifh’d in the Peninfula of Cni- 
dos 7, and the Iflands of Rhodes 8, Cos 9, and 
Epidaurus io. 

1 It is no eafy matter to determine the Time 
when Phyfic firfl appeared as an Art, or, which is 
the fame, when a feledt Number of Men took up¬ 
on them the Care of their Fellow-Citizens Health ; 
yet we ought to diflinguifh or clafs the Times of 
its Advances according to the Accounts given 
11s. The firfl and moft early of which we can 
only guefs at from the nature of the thing, having 
no Accounts of thofe Men and their Tranfadtions 
this way. The fecond is fabulous, the Monuments 
of which we poffels, but deform’d with Rhetoric, 
and other arbitrary Ornaments. And the third is 
hiltorical, taken from the Commentaries of ferious 
and learned Hifiorians.—It is probable that before 
and after the Flood there were a few old Sages 

more 
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more particularly curious and delighted with exa¬ 
mining their own and others Diforders than the. 
reft, who from their Curiofity made ft ill better 
Observation of wrhat ufually caufed and cured thole 
Diforders , that there were fuch, we learn from 
Fable, the moft ancient kind of Hiftory, which 
tells us of one Phoebus or Solus in this Character \ 
but this Phoebus was Horns King of the AJJyrians% 
who, according to Pliny, was the Inventor of a 
particular Medicine •, and the Word Horo figndy¬ 
ing Light in the oideft of Languages, Hebrew, does 
alfo confirm that he and Phoebus were the fame.— 
But it is probable that the Art of Healing took its 
firft Rife ia Mefopotamia, or not far from it, be- 
caufe there was the Birth or firft Seat of Mankind, 
and there was fix’d the firft Kingdom that was fra¬ 
med ; in that happy and temperate Region our 
long-liv’d Forefathers invented moft Arts. But 
from thence Phyfic palled with Aftronomy and 
Languages, into Phoenicia, and from Phoenicia it 
might fpread into Egypt; but that Egypt did not 
produce the firft Cultivators of Arts, may be judg’d 
from the Nature of the Country, which was unin¬ 
habitable till they had made it fo by artiheiai Motes 
and Banks. And even many Ages after that, in 
AJJyria, we find-the Art no further advanced than 
for one Neighbour to help another in his Illnefs j 
which was the firft Method of pradlifmg Phyfic. 

a The Chaldeans were the firft Colonies that fet¬ 
tled in AJJyria, and their Rulers and Judges were 
called Magi, who formed the Precepts of their 
Knowledge into Verfes, being Mailers of every 
Science *, fince their very Kings were not permit¬ 
ted to rule unlefs they had been learned of the 
Magij as we are inform’d by Pliny, Among thefe 
Magi, Zoroafter was one of the moft confiderable, 

whom 
!' . \ 



whom Superftition has rank’d among the Number 
of diabolical Sorcerers, thro’ the perverted or mi- 
ftaken Senfe of the Name Magi, or Magicians 
much in the fame manner as the Romans, hating 
the feditious and threatning Enquiries of Aftrolo- 
gers, expell’d ail that bore the Name of Mathema¬ 
tician out of Italy. Length of Time has buried 
from us the Learning of the Chaldeans in Oblivion. 
The vaft Number of Books which contained the 
Learning of the Eaftern Nations, fhared the Fate 
of perifhing with their regal Cities, as Niniva, 
Jerusalem, Babylon, Perfepolis, and Alexandria ; 
what now remains to us is but little, and muft ei¬ 
ther be taken from Herodotus, or deduced from 
Conjecture. The Writings we pofTefs of Sanchoni- 
athon and Berofus on this Head are imperfect, and/ 
for the earlieft Part of their Hiftory, we have no 
Account but in the facred Scripture. The oldeft 
Hiftorian is Mofes, next to his follows the Book of 
JoJhua, then the Author of the Books of Kings, and 
the Apocrypha ; and after them come the Writings 
which remain to us of Sanchoni athon, which to our 
great Trouble are very imperfect. At a long In¬ 
terval from the preceding came Herodotus, who 
was followed by Thucydides and Xenophon. That 
there were Phyficians in the Eaftern Parts, is con¬ 
firmed by the Accounts of David (i Kings i. 3, 4, 
5.) and Afa (2 Chron. xvi. 14.) but that they were 
not famous in the Time of the Perfian King Darius 
Hyftafpis, feems to follow from his not lending for 
his own Country, but Egyptian Phyficians when 
he had luxated his Foot. 

3 The Egyptians made great Advances in Phy- 
fic *, for their Priefts, who were Interpreters be¬ 
tween the Gods and Men, and even their Kings, 
approved of the opening of dead Bodies, to find 

out 
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out the Caufes of Death ; but that anti the reft of 
their Sciences they kept as hidden Secrets, wrapt 
up and conceal’d in obfcure Figures or Hierogly¬ 
phics. That the Office of Phyftcian was very an¬ 
cient among the Egyptians, may be learn’d from 
the facred Scripture, where it tells us, that when 
Jacob dy’d in Egypt his Body was embalm’d by 
Jofeph*s Phyficians. But that the Number of their 
Phyficians was very great, will appear from but 
one ftngle Part of the Body being affign’d for the 
Province of one Phyftcian •, fome took upon them 
the Care of the Eyes, others the Ears, and others 
different Parts of the Body *, fpending their whole 
Lives in the Knowledge and Cure of the Diforders 
of each Part, and being fubje<fted tb Punifhment^ 
or Rewards according as they a<fted : fo that Egypt 
proved another native Country to Phyfic, from 
whence the great Plato, Thales, Laertius, and par¬ 
ticularly Democritus, and all Greece, acquired their 
Skill, according to their own ConfeffionSi The 
Egyptian Learning buffered greatly by the cruel 
Wars under the Pharaoh Necbo's, Hophra, and 
Pfammenites, when Egypt was ftrft fubdued by the 
Affyrians, and afterwards by the Perjians ; info- 
much that the Egyptian Phyficians belonging to 
the Court with Difficulty efcaped the Sword, at 
the Requeft of Democedes of Croto, when they had 
in vain attempted to reduce the luxated Foot of 
King Darius, Son of Hyftafpes. But afterwards 
Egypt afpired to its former Glory in this Science, 
when in following Ages flouriffi’d Herophilus, 
Erafiftratus, Ammonius, Diofcorides, and others * 
who were fo well (kill’d in all the Parts of Phyftc^ 
that fuch as deftred any Knowledge in that Fa¬ 
culty , reforted to learn of them from all the 
Countries around them. 



4 Cyreniaca was a happy Province amidft the 
barren Sands, which produced, among other Phi- 
lofophers of celebrated Name, Ariftippus, Erato- 
fthenes, Callimachus, and Carneades ; but no con- 
fiderable profefs’d Phyfician : tho* after the Croto- 
mans, the Cyremans were firft concern’d in Phyfic 
there. In that Place alfo grew the famous Plant 
Silphium, which was expreffed, as a particular Gift 
of the Gods, upon the Coin of Battus, the African 
King, who built Cyrene. 

5 At Croto flourifned the Pythagorean School, 
which produced the Phyfician Democedes who, 
upon the Slaughter of the Tyrant Samius Poly cra¬ 
tes, whom he attended, was brought into Perfiay 
where he recovered the luxated Foot of Darius by 
applying Mallows, after it had been made more 
difficult to cure by the bad Treatment of the 
Egyptian Phyficians. There he alfo cured an Ulcer 
in the Bread; of Atcfea ; but being advanced with 
much Wealth and Honour, he affectionately re¬ 
turned afterwards to his own Country, charged 
with the EmbalTy of the firft Perfian War. But 
when the Philofophers were expell’d from Crotoy 
and the Pythagorean School burnt thro’ Malice, 
another was eredted at Metdpontus. 

6 Phyfic feems to have paffed into Greece from 
Egypt in the Time of King Amafis, under whom 
Egypt drove a confiderable Commerce with Greece, 
as we are informed by the Attic Laws brought out 
of Egypt by Solon. The Fame of Phyfic in Greece 
was very inconfiderable at firft ; the moft ancient 
Phyfician that was a Native Greek, feems to have 
been Melampus, who having found out the Nature 
of Hellebore by obferving its Effedts on Goats, 
cured the Daughters of King Proetus of an hyfte- 
ric Phrenzy, which made them imagine themfelves 

changed 



changed into Cows, leaving afterwards his own 
Name to that falutary Plant. 

1 Cnidos was a City in the lefTer AJia, which 
feems to have taken the Art or Phyiic from their 
neighbouring Ajjyrians *5 in that City flourifhed a 
celebrated medicinal School, as Galen tells us, 
whofe Methods of Healing are often quoted by 
Hippocrates, who has from thence referved to us 
many Monuments concerning the ancient State of 
Phyfic •, and this probably might give Rife to that 
falfe Refiedtion upon this Father of Phyfic, 
that Hippocrates Role his Obfervations from the 
'Cnidian Temple, and afterward fet it on fire to 
conceal his Plagiary, by which he appropriated 
the Wifdom of his medical Anceftors to his own 
Pen. But the Cnidian Phyfic feemed principally 
t6 confift in a drift Obfervation of the antecedent 
and confequent Symptoms of Difeafes, without 
deducing any Indications from them, or referring 
particular Difeafes to their general Caufes; for 
which Hippocrates defervedly reprehends them. 

8 Rhodes was an Hand celebrated for the Inge¬ 
nuity of its Citizens, for their Study in Naviga¬ 
tion, and the Healthmefs of its Air, being Tiberius’s 
wifh’d-for Place of Exile ; it fome Time enjoy’d a 
very ancient School of Phyficians, which was fa 
much decay’d and forgot in the Time of Hippo- 
crates, that he does not once mention it. 

9 Cos was the Ifland where the firft School of the 
Afclepiads was fixed •, concerning which we fhall 
be more particular in our Account of Hippocrates* 
§. 13 and 14* 

10 At Epidaurtis we are told AEfculapius was born, 
v/here the Worfhip of that God was very ancient 
and famous, inafmuch as the God himielf frequent¬ 
ly performed Miracles ; but when a raging PeftT 
tence came to Rome., he fixed his Seat there. In 
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the Temple of this falutary God, the Sick, who 
came far and near, ufed to fleep, and receive their 
divine Advice in Dreams. —— The State of Phy- 
fic, as we have hitherto traced it, was wholly em¬ 
pirical ; and this Period of it may be confidered 
as its Infancy.. 

§. 8. The firft Foundation of Phyfic (as 

yet empirical) was therefore raifed, i. By 

accidental Difcoveries 1, made without any 

Defign. 2. By natural NJlinB.* And, 3. 

By unexpected or extraordinary Events. 3 

Which were the firft Sources of Empiricifm* 

or fimple Experience. 

1 Hereby we intend the Knowledge of unufual 
EffeCts from feveral Caufes, by fome Variation* 
which the Mind could not difcern to be fufficient 
in the Agent. Thus Men found that cold Water* 
tho’ the rnoft harmlefs of any Drink, being drank 
when the Blood was in a heat, would caufe a Pleu- 
rify, and even Death. And fo the Inhabitants of 
Cairo found only by Experience, that when the 
Nile overflowed its Banks, on the fame Day the 
Plague would decline and ceafe. 

1 By Inftinft we here underftand thofe auxiliary 
Means reiulting both from the automatic Motions 
of the Body (§. 4.) and the fpontaneous Endea¬ 
vours of the Mind (§. 5.): not indeed the Confe- 
quence of human Reafon* yet fufliciently confide- 
rable, and not unworthy to be examin’d into. 

5 Thefe Events are Effects contrary to the re¬ 
ceived Opinions of Men ; as if a Perfon in a Fe¬ 
ver, who was flriCtly forbidden all Garden Fruits, 
fhould recover his Health by eating plenty of 
Grapes * or as if the Ancients having experienc’d 

the 
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the cold Air of Service in inflammatory Fevers, 
fhould ufe the fame with fatal Confequence in a 
Pleurify. 

§. 9. The Art thus imperfectly eftabliflhed, 

was foon improved and enlarged, 1. By re¬ 

membering the Succefs of the Experiments 

which had been made in it {per §. 8.) 2. By 

registering a Defcription of the feveral Difea- 

fes, the Remedies, and their Operations 5 

which were engrav’d upon the Pillars, Tables, 

and Walls of the ^Temples l. And, 3, By ex- 

pofing the Sick in the public Markets and 

High-ways, in order for thofe who paffed by 

to examine them concerning their Diforders; 

that if they had known any thing effectual in 

the like Diftemper, they might acquaint them 

with it, and advife them the fame and hence 

arofe Obfervation, defignedly made to remark 

the Events of Medicines and Difeafes. And 

thus Empiricifm, or the Practice of Phylic 

by mere Obfervation, became more perfeCt 

from each of thefe Principles (§. 8, 9.) tho5 
as yet the Faculty could only diftinguifh the 

paft and prefent Events, But the Art was alfo 

advanced, 4. by Reckoning 2, from comparing 

the Events obferved (per §. 8, 9.) with the 

prefent Circumftances and confequent EffeCls, 

which was termed Analogy. 

3 It was a laudable Cuftom that obtain’d among 
the Ancients, for any one that efcaped fame im¬ 
minent Danger, to record the Hiftory ol their 
Prefervatipn in the Temple dedicated to the Dei- 
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ty to whom fuch Prefervation was thought owing • 
thus it was after efcaping Shipwrecks, and reco¬ 
vering from Difeafes, that a Hiltory of the Difeafe, 
the Advice, and Means of Cure, might be expref- 
fed to future Ages in a Table devoted to that Ufet 
Thefe Tables were the firft Books that contained 
any medical Prefcriptions, and Cafes, or Hiftories 
of Difeafes, With Monuments of this kind were 
filled the Roof and Walls of the Temple at Epi- 
daurus, Things certainly of more Ufe than the 
pompous Monuments and flattering Accounts of 
People which in thefe Ages make the Ornaments 
of our religious Buildings. 

When any Body palled by the Bed of a fick 
Perfon expofeci in fome publick Place for Advice, 
they afked what his Diforder was ? the Anfwer 
might be probably, an acute Fever •, the Paffenger 
upon this recalling to mind whether himfelf or any 
Acquaintance had been ill, and cured of the like 
Difeafe by any Remedy, bleeding, &c. the like 
Means was then recommended to the Patient on 
his own Experience *, and thus Analogy made ano¬ 
ther and more perfect kind of Practice in Medi¬ 
cine, which even the Empirics themfelves cannot 
practlfe without *, for notwithstanding they fo 
much condemn Reafoning in Fhyfic, they fecretlv 
call in its AfTiflance. 

# 

§. 10. The Art in fome meafure thus (§. 9.) 
eftablifh’d, was further improved and perfect¬ 

ed, (1.) By appointing certain Perfons as Phy- 
ficians 1 for the Cure of only one or a whole 

Clafs of Difeafes. (2.) By thole Phyficians ta¬ 

king exadt Accounts or Hifiofies 0/ the feveral 

Cafes 2 or Diforders which came under their 
Care. And, (3,) By their accurately obferving 

and 
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and defcribing the feveral Remedies 3 applied, 

with their Operations and Ufes. — Phyfic be¬ 

ing thus hereditary in but a few Families, and 

engrojj'ed 4 by a fmall Number of Hands, eipe- 

cially among the Priefts, it brought them 

much Honour and Wealth, tho’ the Art itfelf 

was by that means extremely cramp’d in its 
Advancement 

1 Certain Frieds were appointed by the com¬ 
mon Laws among the Egyptians for the Practice 
of Phyfic, who had an Income for their Service 
at the Public Expence, and were confined in their 
Practice under particular Redridaons. As, (i.) 
That no one prefame to practife beyond the Bounds 
of the particular Difeafe or Clafs which had been 
made his Province, but that each profefs and act 
only for the Cure of fuch Diforders as had been 
cudomary for his Family, That (2.) every Phy- 
fician pradtife agreeable to the Books of Hermes, 
and not to act otherwife at his Peril ; but to be 
under certain Penalties for male Practice. That 
(3.) no Phyflcian predime to excite Evacuations 
till the fourth Day of a Difeafe. That none but 
Glyders and gentle Remedies be ufed before the 
third Day in Fevers, dridtly refraining from Vo- 
mits and Purges. That (4.) none but Phyficians 
prefume to pradife Medicine.—Thus Phyfic mud 
have evidently received confiderable Advances a- 
mong this wife, rich, and flourishing People, who 
fo dudioufly endeavour’d to cultivate it, 

a Great was the Accuracy and Indudry of the 
Ancients in their medical Obfervations, or Ac¬ 
counts of Difeafes *, they patiently and carefully re¬ 
mark’d not only the pad and prefent Condition of 
the Difeafe, but alfo the Patient’s Age, Sex, Ha- 
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bit, Strength, and Diet; yet fo little were they ad* 
difed to Hypothefes, precarious Reafonings, and 
drawing Conclufions from their Obfervations, that 
Hippocrates reprehends them for Timidity in thofe 
Relpedfs. 

s The Medicines of that Age were taken chiefly 
Tom Plants; in the gathering and preparing of 
which the Ancients were extremely induftrious, as 
we may judge from the Cratonic Epiftle of Hippo* 
crates, where he very minutely points out the na¬ 
tive Soil, Time of gathering, and Method of keep¬ 
ing Hellebore. 

4 The Priefls, being covetous of Wealth and 
Reverence from the People, and in order to in- 
creafe the Refpedt and Number of their Patients, 
concealed the Art under the Pomp of Superflition 
and Fable ; by thefe Means depriving the Public 
of its Benefits, they referv’d the Art as a Secret to 
themfelves and Families.—-—Thus when Iphiclus 
afk’d the Advice of Melampus for Impotency, after 
the fpecious Apparatus of Sacrifices and Augury, 
he ordered him the Rufir of a Knife that had been 
Tuck into an Oak ; by this formidable, but vain 
Shew of Religion, he endeavour’d to conceal that 
fimple Preparation of Steel, which had been flowly 
diffolved by the acid juice of the Tree, and was 
certainly a mod excellent corroborating Medicine. 
A military Captain, who had a fpitting of Blood, 
befought Mfculaptus for a Remedy ; the Priefls, 
who were verfed in Phyfic, anfwer’d, inftead of the 
God, “that he muft take the Kernels of Pine- 
“ Apples mixed with Honey,55 a very proper 
Medicine *, by which he was cured.—Even Hippo¬ 
crates him (elf bound his Pupils by an Oath not to 
divulge the Myileries of their Profeffion to' the 
profane Commonality. But throughout the whole 
Univerie Phyfic was originally praftifed by hardly 

any 
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any but die Priefts; thus it was among the Jews 
and Egyptians *, in the Ifland Lemnos, where the 
Priefts of Vulcan pra&ifed Phyfic ; among the 
Indians, whofe Priefts were diftinguifhed by the 
ancient Name of Brachmans *, and laftly, among 
the French and Germans, where they were called 
Druids. 

§. 11. Add to thefe (§. 9. 10.) that (1.) the 
Infpedtions of Carcafes by Priefts in their dai¬ 
ly Sacrifices *, (2.) the Cuftom of embalming z 
and opening the Dead, (3.) the Infpedtion of 
Wounds, happening in all Ages, and (4.) 
laftly, the dreffing of Carcafes by the Butcher 3, 
each afforded fome Knowledge of the anato¬ 
mical Structure of found Bodies, as alfo of the 
immediate and abftrufe Caufes of Health, 
Sicknefs, and Death. 

T Sacrificing was a religious Rite among the 
fir ft of Mankind, as we learn from our Accounts 
of Abel and Noah in the facred Hiftory * and from 
the very ancient, though fabulous Account, of the 
golden Age. But as no Sacrifice would make 
Atonement, or pleafe the Deity, but fuch as were 
made of Victims perfectly found, therefore the 
Priefts were obliged to be follicitous in their En¬ 
quiry after the Signs of their perfect Health, and 
to learn what States of the Vifcera imported that 
the Animal was unfound, being to anfwer for the 
Succefs or Mifcarriage of his Oblation from the 
morbid or healthy Appearance of their Fibres. 

2 The Cuftom of E?nbalming is very ancient, 
even before the Time ofjofeph ; in order to which 
they were obliged to open the Body, take our the 
Vifcera, and fill up their Spaces, with a Compofi- 

tion 
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tion of Spices *, but all this could hardly be done 
for many Ages together, without frequently detect¬ 
ing the latent Caufes of the moft fevere Difeafes, as 
well as the Structure and Situation of the Parts ; 
and hence the firft Foundation of practical Anato¬ 

my. 
s The Butcher differing brute Animals, could 

not avoid feeing the natural State, Situation, Num¬ 
ber, Figure, &c. of their Vifcera, and various Hu¬ 
mours ; but frequent and deftru&ive War afford¬ 
ed Opportunities of difcovering many of the Muf- 
cles and larger Veffels, with the Articulations of 
Bones, to the naked Eye in the yet living Subjed ; 
infomuch that fome have attempted to extrad a 
Syftein of Anatomy from Homer, who has in re¬ 
ality writ Eliftories of Wounds fkilfully and ana¬ 
tomically dated. 

§. 12. And laffly, the Art Teems to have 

been in a manner compleated, (i.) By the 

Di fled ion of UvingAnimah1 made with a phi¬ 

losophical View, and an accurate Infpedion 

of human Bodies after they had been kill’d by 

fome Difeafe. (2.) By taking a more exafb 

Account of the Caufes of Diftempers, diftin- 

guifhing their Stages into Beginning, Increafe, 

Height, and Decreafe, Terminations, Varia¬ 

tions, and different Symptoms. (3.) By a 

more perfect Knowledge of Medicines, artful¬ 

ly chafing, preparing, and applying them; 

having firft obferv’d their Strength and Ope¬ 
rations. 

1 Democritus, being {kill’d in the Learning of 
the Egyptians and Phoenicians, fpent a long Eire 
in Experiments, particularly in the Diffedion of 

Brutes, 
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Brutes, to difcover the Caufes and Seats of Difea 
fes. The living Diftedtion of brute Animals alone 
afforded always the greateft Advances to Phyfic ; 
without this neither would Herophilus have difco- 
vered the latfteal Veffels in Kids, Euftachius and 
Pecquet their Receptaculum Chyli, and thoracic 
Du& in the Horfe and Dog ; nor Harvey his cele¬ 
brated Circulation of the Blood. But thefe Difte- 
ftions were made with a double View, one merely 
in the way of common Butchery; the other with 
a View to Philofophy and Phyfic. Democritus 
feems alfo to have joined Mathematics with his 
phyfical Experiments, having wrote of Gravity, a 
Vacuum, and the Elements. 

§. 13. At length Hippocrates 5, in the fame-' 

Age with Democritus, being well fkilFd in all 

thefe (§. 7. to 13.) particulars, and furnifh’d 

with numerous wife Gbfervations of his own 

as well as of others, form’d the beft of them 

into a Greek Syftem of Phyfic; and was the 

firft that truly deferved the title of Phyiician• 

for being of incomparable Reafon and ample 

Experience, fupported by a found Philofophy, 

he laid a juft and rational Foundation of Phy¬ 

fic for future Ages. 

1 Hippocrates was a Man of happy Genius and 
great Learning, verfed in the Philofophy of De¬ 
mocritus, which was the pureft of any Syftem, be¬ 
ing founded on three Principles, Atoms, Gravity, 
and a Vacuum ; which have been in our Age again 
reftored by the moft folid Reafonings of Sir Ifaac 
Newton. Being defeended from the great EEfcula- 
pius, the medical Knowledge of his Anceftors in a 
manner glow’d and improv’d in his Blood from the 

very 
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very Birth } he imbib’d the Learning of the School 
at Cnidos and of the Egyptians in his Travels ; fo 
wealthy, that he is faid to have fent his Son Ehef- 
Jalus with a Ship armed and freighted with Medi¬ 
cines as a Gift, to attend the Athe?iian Fleet in their 
Voyage to Sicily, Fie had under him a Clafs of 
young Phyficians, who were employ’d in making 
Experiments ; which, when communicated to Hip¬ 
pocrates, he lnew’d the Ufe of them to Phyfic. In 
his Practice he fucceeded beyond any Mortal, be¬ 
ing requited with divine Honours for his Service in 
the Plague at Athens and EheJJalia. He was no in- 
confiderable Anatomift, tho’ he did not publifh his 
Writings on that Subject; for he learn’d the Stru¬ 
cture of human Bodies from a careful Diffeftion 
of their Parts, and obferved that the Inteftinum 
jejunum was almoft empty of Aliment. He was 
fo well fkill’d in Surgery, that the Merit of no 
one comes up to him. He feems to have been a 
Lover of the Mathematics, from the Letter to his 
Son Phejjdlus. When he aflerts Philofophy to be 
ufelefs with regard to Phyfic, he fpeaks of moral 
Philofophy, upon which alone the Pythagorean 
School was then employ’d. He made himfelf 
well acquainted with the Opinions of his preceding 
and contemporary Phyficians, and was the firft 
that by juft Reafoning joined the Theory to Pra¬ 
ctice in Phyfic. He has given us fuch Hiftories 
of Difeafes from his own PraCice and Obferva- 
tion, illuftrated with the Experiments of his Pu¬ 
pils, as may vie with the belt of our Moderns j 
and efpecially in acute Difeafes, as the Pleurify, 
Phrenfy, Quinfy, &c. he his been fo ample, that 
his SucceiTors to this Day can add but little ; to 
be Satisfied in this, any Body may, like Duretus, 
compile an Index of the Particulars relating to one 
Difeafe inter; per fed thro’ the Writings of Hippo- 

I crates^ 
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crates, and afterwards let them be compared with 
what is given us on the like Difeafe by other Au¬ 
thors. His Works have been revifed by Aret&us, 
but more perfeddy by Galen. 

§. 14. This Work of Hippocrates continued 

improving among the Afclepiads1, and was 

afterwards digefted into a more regular Method 

by Aretreus2 ; and being dill further improved 

at various times by feveral Artifts in different 

Countries, it was brought into the School of 

Alexandria, and came at iaft into the Hands 

of Galen* 

1 The Defendants of JEfculapius preferred the 
Dodtrines of Hippocrates entire to the Time of Ti¬ 
berius and Galen. The whole Family being thus 
blefs’d with the rich Treafure of Obfervations that 
had been made and left them by their Anceftors, 
and being alfo furnifh’d each with their own Know¬ 
ledge and Experiments, were by thofe Means in¬ 
formed how to moderate Nature ; to excite her 
Forces when languifhing, and to refrain her Pow¬ 
ers when too violent. They learned the Virtues of 
Medicines not from fuperftitious Writings, but 
from the real Facts and Experiments of many 
Ages.—Their Method of Practice was like what 
follows : they knew by Experience that a Pleurily 
accompanykl with particular Appearances in the 
Spittle, Refpiration, Heat and Pain, ufually ended 
in a fatal Mortification with in the Space of three 
Days ; but they found it had been alfo obferv’d by 
one of their Anceftors, that a Patient in the fame 
Cafe recover’d by profufe bleeding from a Wound 
till he fainted, whereas others in the like Difeafe 
perifh’d at the feme time \ therefore imitating the 

Advice 
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Advice of Nature, they bled plentifully, and ex¬ 
hibited lenient, watery, and diluent Medicines ; 
•which Method they found to fucceed the belt in 
all acute or inflammatory Cafes. But they alfo 
learned by the Obfervations of their Anceftors, 
that a Pleurify attended with a free Refpiration, a 
thick Spittle, with little Particles of Blood, and 
other Circumitances of Heat and Pain, imported 
that the Difeafe would terminate the firft: Day ; in 
which Cafe they therefore left the Difeafe to Na¬ 
ture *, for they had found bleeding under thefe Cir- 

• cumfances to fupprefs the fpitting, prolong the 
Difeafe, and render it more dangerous. 

2 Before Aretceus we ought to have given Hero- 
fhilus and Erafiftratns their due Praife, as two fkil- 
ful Improvers of Anatomy. Herophilus is even 
laid to have differed three hundred human Bodies.* 
many of which, being criminals, were opened a- 
live : No wonder then he fhou’d perceive white 
Veins (i. e. the ladteals) in the Mefentery j which by 
the way, is an argument that the Anatomy of the 
Greeks wras not fo fuperficial as many have imagined * 
Erafiftratns wifely obferved that an Inflammation 
happen’d whenever the Blood palled out of its pro¬ 
per Veflels into thofe which only convey Spirits, 
meaning the Lymphatics. But thefe curious Wri¬ 
tings perifh’d in the Conflagration of the Ptclesmcean 
Library, which happen’d in the time of (the firft 
or) Julius Ceefar. The Library was founded by 
King Ptolemeus Philadelphus, and was fupported by 
the fucceeding Kings in Alexandria, to which City 
the moft fkilful Men in all Arts were folicited at 
the public Charge. Alexandria was frequented by 
the Learned of every Nation, for the Promotion 
of Learning, and particularly Phyfic. From hence 
came Galen: And here Attains King of Per ramus 
founded a Library, and made phyfical Experi¬ 

ments 

3 
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rnents of Poifons on Criminals. But Aretceus of 
Cappadocia was the firft who being (kill’d in the 
Wi *itings of Hippocrates, and other Greek Phyfici¬ 
ans, reduced Phyfic into a more regular Syftem,and 
added what had been left upon the fame Subject by 
other moft eminent Phyficians. After him, Afcle- 
piades of Bithynia, in order to advance his Fame, 
boafted he had fecret Medicines, by which he pre- 
ferv’d his Health, kept off Difeafes, and woo’d 
prolong Life : He alfo gloried in having refcored 
a dead Woman to life, who feems to have been in 
an hyfteric Fit. Nor was the Notion of Lhejfalus 
more vain, who contracted the Study of Phyfic to 
the Space of but fix Months : Omitting the whole 
Phyfiology, he woo’d have the whole Care of a 
Phyfician confift in knowing whether the-Parts of 
the Body were too ftriCl or lax *, to tighten them 
when too lax, and to relax them when too tenfe. 
But then the firft of the Latin Phyficians, Celfus, 
deliver’d the DoCtrine of Hippocrates in his own 
Language with the greateft Purity, and interfperfed 
many excellent Opinions of the other ancient Phy¬ 
ficians. it is uncertain whether he, coming of a 
noble Family, learnt Phyfic only by reading ; or 
whether he was employ’d in the Practice : tho’ the 
latter feems moft probable , at lead this is certain, 
that he was a Man of very great Learning, and 
has wrote of 
and digefted 

§. 15. Galen 1 made a Collection of their re- 

fpeCtive Writings, digefted what was confufed, 

and took a great deal of Pains to explain every 

thing into the Clouds 2, according to the Peri¬ 

patetic Philofophy; doing almoft as much harm 

to phyfic by the one, as he did it good 3 by the 

other; 

’ Phyfic with the greateft Peripicuity, 
things into the moft regular Method. 
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other: for by loading the Art with tedious Ex¬ 
plications of every thing by the four Elements, 
the Cardinal Qualities, their feveral Degrees, 
and the four Humours, he has fhewn much 
more Wit than Truth in his Theory 4. 

1 Galen was a moft expert Logician, extremely 
well verfed in the peripatetic and natural Philofo- 
phy, as he alfo was in the feveral Opinions of the 
Ancients : a Man of acute and fertile Genius, wri¬ 
ting in a pure and elegant Sale •, and in every re- 
fpeCt truly a great Man. He lived about a hun¬ 
dred and ninety Years after the Birth of Chrift, 
when Sever us was Emperor. 

2 He confufed every thing by driving to make 
the genuine Obfervations of Hippocrates correfpond 
to the falfe Syftem of the Peripatetics; and when¬ 
ever he enquired after the Caufe of any Appearance, 
he obfcured the Truths of the Divine old Man by 
his miftaken Conjectures. He built upon the fol¬ 
lowing Syftem, 46 That Bodies are made up of 
44 rude Matter, extended in threefold Dimenfions, 
4C and endued with a fubftantial Form, which de- 
44 termines and diftinguifhes the Body to be of this 
44 or that Kind. That, among the fenfible Affe- 
44 Ctions of Bodies, there are four radical or pri- 
44 mary Qualities: Heat, Cold, Humidity and 
44 Drynefs ; by which the ACtion of all Bodies is 
44 to be explain’d, and from whence arife the pri~ 
44 mitive Elements: viz. Fire or hot and dry, Air 
44 or hot and moift, Water or cold and moift, and 
44 Earth or cold and dry. Which Qualities deter- 
44 mine the Nature of all Bodies in which thefe 
44 Elements exift. But that in the human Body 
44 there are four primitive Humours: viz. Bile, an- 
44 fwering to fire, or hot and dry; Blood, cor- 
44 refponding to air, or hot and moift * Phlegm, 

44 akin 
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akin to water, or cold and moifl; and Melan¬ 
choly or Atrabilis, related to earth, or cold and 
dry. That out of thefe Humours, intermix’d, 
and retaining their elementary Qualities, arife 
Temperaments of People. That alfo thefe Qua¬ 
lities have different Degrees, not varying their 
Nature, but only differing as to more or lefs, 
intenfe or remifs. Thus in Heat there are four 
Degrees; The firft, which nourifhes the natural 
Heat of the Body •, the fecond, which caufes 
Fever j the third, which excites Inflammation *, 
and the fourth, which caufes Burning and Mor¬ 
tification. That this fame Theory holds good 
with refpedl to the Virtues of Medicines, which 
have not only the fame cardinal Qualities, but 
alfo a like Number of Degrees in each. Thus 
Medicines, which are potentially hot, if they 
are fo in the firfl Degree, they reflore the vital 
Heat of the human Body ; if hot in the fecond, 
they caufe a Fever ; if in the third, an Inflam¬ 
mation ; and in the fourth, a Mortification. 
Therefore the chief Bufmefs of Phyfic confifls in 
our having a juft Notion of the Qualities and 
their Degrees in Difeafes and Medicines. For 
when it was once found by us that the Cold in 
a quartan Fever afcended to almofl the fourth 
Degree, the natural Heat was then reduced to 
near one Degree and a third, and the Difeafe 
only wanted a Degree and a half of the greatefl 
Cold, by which means the cold Phlegm over¬ 
came the fiery Bile ; it was therefore neceffary 
here to give Medicines of a Degree and a third 
hot, in order to reflore the healthy Tempera¬ 
ture, as Theriaca, &c. And thus in Prescrip¬ 
tions, Opium, which is almofl of the greatefl 
Cold, fliou’d be corredled with Euphorhium, 
which has the greatefl Heat.” -- Admirable 

D Skill, 



34 Progrefs of Phyfic §. 15. 
Skill, thus eafily to eftimate and proportion the 
Nature of Difeafes and Medicines, if it were not 
founded upon fo weak a Bafis as a fubtle but falfe 
Imagination. 

' 5 It muff be acknowledged that Phyfic was made 
much more perfedt on the Account of Galen, for 
as he was furnifh’d with almoft all the Learning of 
the Ancients, he has referved to us many things of 
Confequence which are no where elfe to be found: 
He was excellently fkill’d in the Writings of Hip¬ 
pocrates, Herophilus, Erafiftratus, AJclepias, with 
thole of the methodic and empirical Sedls: His 
Merit appears from having accurately deferibed 
Difeafes, Pulfes, and feveral uncommon Diforders, 
from an occular Infpedlion and a very ample Pra¬ 
ctice ; befides, he digefted and reduced whatever 
Oblervaticns related to one Difeafe, and were in- 
terfperfed thro’ a great Number of Books, to their 
general Heads, under one general Title; and by 
that means left us a very methodical Syftem of 
Phyfic in all its Branches, containing almoft every 
thing that had been difeovered in that Age. 

4 The Theory of Galen was built entirely upon 
the Schemes of a fertile Imagination, and metaphy- 
fical Subtil ties, by which he and his Followers en¬ 
deavour’d to account for the Appearances of Na¬ 
ture, who in a manner dipt thro’ their Hands, in 
the fearch, while they loft themfelves in the Cloud. 
The Powers of Bodies which he aims to eftablifh 
are not in the leaft fufficient. Aqua-fortis atfts not 
by heat, cold, or any other galenic Faculty, but 
merely by the Salts with which it is faturated. Alfo 
Mercury cures the Pox by Properties very remote 
from any comprized in the Claftes of the galenic 
Scheme. His Degrees in Difeafes and Medicines 
are taken not from unerring Nature, but a precipi¬ 
tate and frantic Imagination ; by which, in fhort, 

he 
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he did Phyfic more damage than all his Skill in the 
Ancients, many Years Practice, and Knowledge 
in the Materia Medica, cou’d ever repair. 

§. 16. Learning after the fixth Century be¬ 
ing almoft aboliflh’d in Europe, by its being o- 
verrun with barbarous Nations from the North 
(the Goths) who were quite rude in their Ge¬ 
nius, Language and Manners, fo as to efface the 

Arts1 and almoft the Memory of them; from 

the ninth to the thirteenth Century2, Phyfic was 
nicely cultivated by the Arabians in AJia, A- 

frica and Spain; whereby Surgery in particu¬ 
lar, with the Materia Medica and its Prepara¬ 
tions grew more complete and correct: but 
then the falfe Galenic Theory (§. 15. N. 2.) 
Ipread and pefter’d the Art more than ever; but 
this not without the Approbation of mo ft of 
the fucceeding Profeffors: about that time they 
began to be inquifitive after the Sciences in 
Spain, efpecially in thofe Parts next the Sara¬ 

cens, who expell’d the Goths; and there the firft 
Reftorers of Learning were ignorantly call’d 
Magi or Magicians, in the worft Senfe of the 
Word. Here they began to expound the Wri¬ 
tings of thz Arabian Phyficians, in public Aca¬ 
demies; being as yet ignorant of, or at lead 
not accuftomed to, thofe of the Greeks, -—- 
Even from the Time of Galen to the Beginning 
of the fixteenth Century Phyfic receiv’d fcarce 
any Advancement; for ahnoft the whole Bli¬ 
ft nefs of his fucceeding Phyficians, by which 
they were defirous of Praife, was either to en- 

D 2 large 
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large the Works of Galen with Commentaries, 
or contraft them into Compendiums. 

/ 

1 Arts and Sciences have always fhared equal 
Fate with the Deftrudlion of Empires. The Learn¬ 
ing of the eaftern Nations had been long before 
abolifh’d in like Manner. In Egypt the Arts and 
Sciences, particularly Phyfic, fiourifh’d under the 
firft Ptolemies •, but buffering by the Conflagration 
of a great Library (of 700,000 Volumes in Alexan¬ 
dria *, fix Hundred only of which were fpared at 
the Requeff and Clemency of Areas and Auguftus) 
they languifh’d to nothing, and their chief Profef- 
fors v/ent over to Rome ; by which means the Arts 
and Sciences were extinguifh’d with the Strength of 
the Empire. But in the fifth Century after the 
Birth of Chrift, a northern Storm of Barbarians 
fpread thro’ the more polite Part of the World ; 
who extinguifhed the fmall Light of Learning that 
then remained. For being a furious People, and 
averfe to Science, of which they were ignorant, 
they burnt up the Libraries, together with the U- 
niverffties and Cities: unhappy Age ; when Men 
being only folicitous of animal Life, negledled the 
diffinguifhing Ornaments ofWifdom. The Ro¬ 
man Language was firft ruined by the Longobards 
that fubdued Italy *, and by intermixing and cement¬ 
ing it with foreign Words, they fpread a Sea of 
Barbarifm throughout Europe. At length, in the 
feventh Century, Mahomet, an Enemy to polite 
Arts, eftablifh’d a new Religion upon his own 
Principles : in a little time he confirmed his Do- 
dlrines, both in Paleftine, Arabia, Egypt and AJJyria, 
preferring his own Arabic Language before the Sa¬ 
cred and Learned, and tranflating every thing into 
that Language, began to revive the Arts and Learn¬ 
ing of the Greeks. His Caliphs or Chief Prieffs 

traveled 
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traveled with Money and Authority over Europe, 
Aft a and Africa, in order to deftroy the Language 
of others and eftablifh their own. 

* In the ninth Century, Spain, where the Arts 
had taken Refuge, was fubdued by the Saracens of 
Africa ; who laying afi.de their Vidories for a com¬ 
fortable Peace, and being a People naturally of 
fome Genius, began by Degrees to fearch in the 
learned Books of the Greeks: they then clo hed in 
Arabic the Writings of Hippocrates, Ariftotle and 
Galen; in fhort, the whole Nation was fo enamored 
with the Beauty of Learning about the End of the 
tenth Century, that they erected a confiderable A- 
cademy in Morocco, for the Education of Students 
at the publick Charge : they alfo collected a Libra¬ 
ry with fo much Afiiduity, that the King himfelf 
and the Chief Prieft thought it not beneath them to 
lend a hand, and be prefent at their Exercifes. At 
that time the Arabians, who were otherwife cunning 
and thoughtful People, fo nicely drefs’d up the 
Galenic Syftem, that it prevail’d much upon trie 
Minds of Men who were employ’d about mere I- 
deas, and fatisfied with abftrad Notions. All 
Truth was fought for in Ariftcle, and fome times in 
Galen: when any Author had fhewn that his Opi¬ 
nions were agreeable to the Sentiment of either of 
thefe Fathers, they were allow’d to be true by uni- 
verfal Confent.—They not at all meddled with A- 
natomy, nor made any great Progrefs in the Pra¬ 
ctice of Phyfic i they were indeed a little more cu¬ 
rious in Botany and Surgery : but Che mid ry, they 
either firft brought into Europe, or, at lead, greatly 
improved it. They alfo added the Preparation of 
Medicines to Phyfic, infomuch that the generality 
of Compofitions ftill retain their Arabic Names, 
Syrup from Surep, Juice *3 Julep from Juleb, Role- 
water, &c. The Principal Arabian Phyficians were 

D 3 RbafeSy 



Rhafes, Avenzoar, Avicenna, Averhees and, in 
Pharmacy, Mefue. The Fame of the Arabians thus 
promoting Phyfic at Toledo and Cor dab a, excited the 
Learned in moft Parts of Europe to travel to that 
Part of Spain which was po fife fifed by the Moors, to 
learn the Arts, and efpecially Phyfic. Thefe Ara¬ 
bians bringing their Books into Italy, when there 
were hardly any other to be found there ; the ig¬ 
norant Populace every where vainly reckon’d them 
to be Magicians, as feeming to be learned beyond 
the Bounds of human Capacity. 

§. 17. At length1 they were confuted and 

corrected in their prejudiced and vain Notions 

by two Expedients 5 viz. by the Hippocratic 

DoCtrine being reftored and prevailing in France 
on the one hand, and'by anatomical and che¬ 

mical Experiments on the other. About the 

Year 1453 feveral Greek Manufcripts were 

brought out of Byjantia, and trandated (by 

Chryfoloras 2, Gaza, Agyrcpulns, Lajcaris, 
ChalcondulaSj Trapezuntius, Myfurus, and o- 
thers) at Venice, and elfewhere; by which 

means the Greek Language and Authors were 

again reftored to ufe. About the fame time 

Aldus happily publifh’d the Greek Phyficians 

together by printing, which was then lately 

difcovered. Alfo chemical Experiments 3 were 

foon after introduced, by Arnoldus ¥ Ulanov a- 
nus, Lully, FL/?/ Valentine and Paracel/iis; 
who applied Chemiftry to Phyfic and Philofo- 

phy: and then Anatomy revived.; which was 

lirft clofely profecuted by the induftry of Ja¬ 
cobus Carpus 4 in Italy. 

About 
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1 About thefe Times the Spani/h Fhyficians, 
whofe Nation by degrees recovered their own 
Country, correfponded and communicated in their 
Learning with the Italians; they began publickly 
to expound the Writings of the Arabian Phy ficians in 
an Academy at Padua ; and in the beginning of the 
13th Century they tranflated Galen into Latin. 

Thus by degrees Barbarifm began to be extin- 
guilh’d, but (lowly *, almoft every Body being 
blinded and prejudic’d in favour of the Peripatetic 
Dodtrine, 

1 During the whole fifteenth Century the un¬ 
fortunate Greeks flying from their ruined Country 
into Italy, brought thither their Language, Books, 
and ancient Monuments, as their chief Treafure, 
and the Springs of true Learning ; and in the 16th 
Century the Works of Hippocrates came into a ge¬ 
neral Efteem, being in a manner a new Book, fince 
Galen only had been in ufe with the Arabians, and 
commented upon in France, where they had alfo 
tranflated Avicen. About the lame time Galen arofe 
more pure and entire, out of the vaft Volumes of 
the Arabian Phyficians, fo as to be published by 
himfelf i then alfo the Latin Tongue began to re¬ 
cover its former Purity, and at the lame time a 
new Defire infpired the Minds of Men after true 
and ufeful Knowledge; they now began to per¬ 
ceive that Galen was preferable to the Arabians, and 
Hippocrates frill better than Galen; in the former 
of whofe Writings Fernelius and Dureius were well 
verfed, and being improv’d alfo by their own Ex¬ 
perience, they diflipated the Efteem that had pre¬ 
vailed for the Arabians •, and in this manner the 
rational or Hippocratic Pradlice of Phyfic was re¬ 
new'd, and the falutary Art m a great meafure re- 
ftored to its priitine Splendor. 

D 4 5 The 
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5 The firft Chemiftry appeared chiefly in the 
Monafteries, where there were fome idle People, 
Smatterers in Learning, who began to contrive in 
what manner they could make Gold. Bafil Va¬ 
lentine firft applied Chemiftry to Phyfic in the 14th 
Century ; then flourifhed Paracelfus at Bafil, who 
was a Helvetian, born in the Year 1494, about the 
Time of Vefalius: he being ignorant of the learn¬ 
ed Writings of Galen and the Arabian Phyficians, 
to which he had an utter Averfion, founded a new 
Se<5t of his own, which gained fo much Authority 
in a few Years, that the Princes of Germany. wrould 
hardly admit any to be their Phyficians who were 
not Che mi ids. This Man railed his Fame chiefly 
by the Ufe of Mercury, in which Age only he 
and Carpus durft venture upon the Exhibition of 
it, particularly in the Venereal Difeafe, which at 
that time raged excelTively *, fo that as the Efleem 
for the Arabians was overturned by the Dodlrines 
of Hippocrates prevailing in France, in Germany 
the fame Arabian Phyficians were expunged by the 
Arms of Paracelfus. But in the beginning of the 
17th Century there happened yet a greater Divi- 
fion in the Schools and Galenic Doctrines than be¬ 
fore. Helmont at that time, who was a Man of 
fome Experience, of an acute and daring Genius, 
alfo verfed in the Opinions of Galen and the Philo- 
iophers, as well as theAnatomy of Vefalius, quick¬ 
ly perceived that neither the Syftem of Paracelfus, 
who was ignorant of Anatomy and Phyfic, nor 
the Verbofity and Controverfies of the Schools, 
would either of them diretff to the Truth. But 
the Remedy which he applied was in effect v/orle 
than the Difeafe, for he lo founded Phyfic upon 
Chemiftry, that he Would have no other certain 
Way either to its Theory or Practice. After Hel¬ 
mont ^ Sylvius de la Bee firft introduced Chemiftry 
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in the Univerfity at Leyden, and perfuaded the 
Stewards to build a publick Elaboratory for it. 
Chemiftry is certainly a good Servant to Phyfic, 
but it makes as bad a Maker. 

4 Carpus foon began to efcablifh Anatomy in 
Italy after his Return from Exile. The firlt that 
publifh’d any thing upon Anatomy was Miindinusy 
in the Year 1450; after him Jacobus Berengarius 
Carpenfis, who firft ufed Mercury in the Venereal 
Difeafe, by which he acquired much Wealth and 
Elleem ; he made a great Number of accurate Dif- 
fedfions of Men and Brutes, publifhing a Commen¬ 
tary upon Mundinus, and afterwards his own Ana¬ 
tomy , which being very fcarce, I lately received 
from Italy, and perufed with much Pleafure in the 
Year 1731. But in the Year 1539 Vefalius, the 
great Reftorer of Anatomy, began to write upon 
this Subject. 

§. 18. At length the immortal Harvey1, by 
the Difcoveri.es which he demon fixated, over¬ 
turned the whple Theory of the Ancients, and 
founded Phyfic upon a new and more certain 
Bafis, upon which it at prefent refts. 

1 He overturn’d the monftrous and vain Hypo- 
thefes which then prevailed in Phyfic, by publifh¬ 
ing his incomparable Writings upon the Circula¬ 
tion of the Blood, and Generation of Animals; 
wherein “ he demonftrates the human Body to be 
66 an Engine, all whofe Offices depend upon the 
<c Circulation of the Blood, which alone being 

ftopt, the whole mud perifh from which 
Thefis alone the whole Theory of the Galenifls and 
Cherrufts was overturn’d, and all the Learning of 
the Ancients •, that only fubfifted which was founded 
and approved by Experiment, fo that the whole 

Progrefs 



Progrefs of Phyfic may be commodioufly divided 
into the ancient before Harvey, and the modern 
after his Time *, for he fo happily managed his 
Difcoveries and Opinions, that he feems to have ' 
gained the Confent of almoft all the Phyficians be¬ 
fore his Death ; for Hippocrates, who was a careful 
Obferver of Nature, being certain of the Caufes, 
has alone left us the trueft Accounts of her Ap¬ 
pearances ; nor is the Doftrine of Harvey contrary 
to that of Hippocrates, but rather an Explanation 
of it. 

§. 19. Since his Time it has been varioufly 
improved, without adhering to any1 particular 
Se£t2, not only by new and certain Difcove¬ 
ries in Anatomyl, Botany 4 and Chemiftry 5, 
but alfo by phyjical6 and mechanical 7 Experi¬ 
ments, in Conjunction with the real Fadts 
which have occurred in the Practice of Phyfic 
itfelf. From hence it appears that the Art of 
Phyfic was anciently eftablifhed (1.) by a faith¬ 
ful ColleCtion of FaCts obferved, whofe Effedts 
were(2.) afterwards explained,and theirCaufes* 
afligned by the Afiiftance of Reafon 5 the jirji 9 

carries Conviction along with it, and is indi- 
fputable, nothing being more certain than De- 
monftration from Experience, but the latter10 
is more dubious and uncertain \ fince every Sedt 
may explain the Caufes of particular EffeCts 
upon different Hypothefes. Tho’ it is certain 
that Phyfic may be as wrell fupported by juft 
Reafoning as by Obfervation and Experience. 

1 At prefent Phyfick may be learned without 
adhering to any particular Sect, by rejecting every 
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thing that is offered without Demonftration, and 
by collecting and retaining only what has been of¬ 
fered and approved to be real Truth both by the 
Ancients and Moderns. Hippocrates adhered to 
no particular Sedl, he propofed nothing but what 
muff neceffarily be admitted by every one. An 
Italian Phyfician fent me a little Book which he 
had, entitled, Piccola de Arte Medica ; in this fhort 
Compendium was comprifed whatever Propor¬ 
tions could be admitted for Axioms, or undoubted 
Fadts by Phyficians *, I would advife you my Hear¬ 
ers , as much as poflible, to the fame Study ; for 
you will find no other certain way of advancing 
in the Science. 

a By this Term we underhand a probable Opi¬ 
nion which has been receiv’d by many People, but 
yet is not fo evident as to compel every reafonable 
Perfon, (kill’d in his Profeffion, to allow it for 
true ; but it is of the utmoft Confequence to di- 
ftinguifh what relates to the Sedt or Opinion from 
Obfervation, or Matter of Fact. Towards the 
Height of an inflammatory Fever a burning Heat 
is felt throughout the Body; this is evident, and 
obferved by every one ; but Galen and his Follow¬ 
ers tell us, that this Heat arifes from Excefs of 
Bile ; the Chemifts from a Redundancy of Sulphur 
in the Blood ; Helmont from the Fury of an Ar- 
cheus ; all thefe Opinions are uncertain, and be¬ 
long to each Sedt; we ought therefore to rejedt 
them, to preferve the Art feeure and uncorrupted 
with falfe Conjectures, retaining only what refults 
from Obfervation, or what follows of confequence 
from the Fadts or Obfervations, fo evidently, that 
no fkilful and unprejudic’d Perfon can refufe their 
Affent. We have undoubted Experiments in Phy- 
fics, Mechanics, Anatomy, Botany, Chemiftry, 
and the Practice of Phyflc ; all which we ought to 
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admit for true, fo far as they are Experiments $ 
nor are we to add any Suppofitions or Confequen- 
ces, but what are deducible from them by fevere 
and juft Reafoning. All the Fadts and Experi¬ 
ments which the Anatomift perceives in the Diffe- 
dtion of Bodies muft be admitted for true \ thefe 
are true in the Works of Galen, and will remain 
fo in the Works of all fucceeding Anatomifts; but 
when we proceed to explain the Ufes of thofe 
Parts, there is great room to err, as we frequently 
do. Chemiftry teaches us the Changes which Bo¬ 
dies fuffer of themfelves, and when applied to 
Fire j for Experiments themfelves teach no Falacy; 
but when we apply the Phenomena of one Body 
to account for the Appearances of another, and 
then draw Conclufions in refpedt to the human 
Body, we are frequently deceived. Thus if any 
fhould fay, that the fixed Salt of 'Tackemus is pro¬ 
per in the beginning of a Dropfy, his AfTertion 
will be juftified by Experience ; but if he proceeds 
to explain the manner in which it operates, it is 
very poffible he may be altogether deceiv’d. And 
thus in Botany, the Kinds and true Charadteriftics 
which have been imprinted on Plants from their 
Origin by the Creator, never fuffer any Changes; 
but in their Virtues and arbitrary Charadteriftics 
given them by Men, they frequently vary and 
deceive us. Phyfics, which faithfully recounts to 
us the Appearances of Nature, juftly deferves our 
Refpedt and Attention •, but in explaining their 
Caufes it often (tumbles ; and being blinded by 
Hypothefes, falls into the firft Error which is near- 
eft : but mechanic Laws are eternally the fame, and 
muft remain perpetually true *, tho* in our Appli¬ 
cation of them to Bodies not fufficiendy known, 
we are frequently deceiv’d. For Example in the 
Load ft one, we know all Bodies gravitate or tend 
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to each other, this Law is univerfally true, nor is 
the Magnet excepted from it; but if one fliould 
proceed to explain the Nature and A6tion cf the 
Magnet by the Laws of Gravity, he will be alto¬ 
gether deceived, becaule it pofleiTes Properties di- 
llind: from any which refult from Gravity ; for if 
one Magnet be placed near another, and the low- 
ermoft at free liberty to fall in the Direction of the 
oppofite Poles, it will not anfwer Expectation. 
The practical Phyfician allures us, that the Treat¬ 
ment of Difeafes which have the fame Appearance 
with thofe obferved in the Time of Hippocrates, 
fhould not differ from that ufed by him ; but if the 
fame Treatment fhould be ufed in another Difeafe, 
differing or miftaken by its Signs, or wrong Name, 
or ufed in an improper Stage of it, we can hardly 
expect to fucceed; fo that in this refpect we feem 
to be more happy than our Anceftors, in that not 
being feduced to Errors by any Authority, we only 
admit Facts, to which we are compelled by theForce 
of Truth and free Confent, or embrace fuch Things 
only as are evinced by Experiments, or are fo ap¬ 
parent from them, that we cannot confute their 
Evidence. 

Literary Commerce has conduced much to the 
Improvement of Phyfic, when that was facilitated 
by the Inftitution of public Polls, or Conveyances 
of Letters; but much more by real Experiments, 
made by the Invention of various Machines, to lay 
the Truths of Nature more open to us •, and laflly, 
by the Inftitution of learned Societies, for the Im¬ 
provement of Philofophy, natural Pliftory, the 
Arts, and Phyfic, at London and Paris. 

3 There is no room to doubt in Anatomy, fo 
far as it regards the Structure, Situation, and Con¬ 
nexion, &c. of the feveral Parts *, but when a Phy¬ 
fician adds to it the Ufes of thofe Parts, the motion 
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of their Fluids, &c. and endeavours to explain 
them upon too narrow Principles, he is in the ut- 
moft danger of Error. 

4 Botany has added much to the Perfection of 
Phyfic, it teaches us the charaCteriftic Signs by 
which we are to diftinguifh one Plant from ano¬ 
ther ; and has been fo much improved within the 
two laft Centuries, that if it was purfued with the 
fame Vigour, there would be great room to hope 
for its arriving to Perfection in a fhort time. 
Micheley and Vaillant have done Wonders in this 
Branch. 

5 Chemiftry is the Obfervation of thofe Changes 
which arife in different Bodies from the Applicati¬ 
on of certain degrees of Fire ; fo far as it exhibits 
Experiments, it may be certainly > relied upon; 
but our Reafonings in it are often fallacious ; an 
Ounce of Antimony taken inwardly gently purges 
the Bowels, but when prepared by Fire, it occafi- 
ons the moft violent Vomiting; the fimple Ap¬ 
pearance of thefe EffeCts is moft certain, but the 
Explanation of them various and arbitrary. If any 
one remarks the Principles which are obtained from 
Blood applied to a certain degree of Fire, he will 
find there firft afcends Water, then Salt, and in 
the Retort remains an Earth (per §.22y.) Of thefe 
FaCts one cannot be deceived ; but if you fhou’d by 
hafty Reafon conclude from this Experiment, that 
the Blood therefore contains fuch Salts and Oils as 
you thus obtain, it wou’d be an Error with a wit- 
nefs; if a Chemift takes upon him to account for 
the Appearances of Bodies, he forgets his own Cha¬ 
racter, and aCts the Part of a Philofopher, or too 
often, of a Rhetorician. 

6 One Part of Phyfics is experimental, decla¬ 
ring only the Appearances of Bodies obferved by 
our Senfes; v. g. that Gold is the moft heavy of 

Metals, 

3 



ig. after Harvey. 47 

Metals, nineteen times heavier than Water, dif- 
folvable in Mercury, &c. and this Part of it can¬ 
not deceive a Perfon. The other Part of Phyfics 
is rational or theoretical, which by Reafon accounts 
for the Properties of fome Bodies by the Affections 
of others, which are capable of being made the 
SubjeCt of our Senfes and Experiment; and in this 
latter one may be frequently and eafily deceived. 
Nitre and Sulphur expofed to the Fire, go off 
with a confiderable Explofion, this we are certain 
of; but that the Explofion which happens in 
Thunder proceeds from the fame Caufe, we are 
not affured of, even we are fatisfied to the con¬ 
trary. 

7 Nothing is more evident than the general 
Rules which are deduced from mechanical Experi¬ 
ments; but nothing is more uncertain than what 
Mechanicians affert from thofe general Rules con¬ 
cerning the human Body ^ they make phyfical and 
mechanical Experiments upon Bodies with a View 
to deduce general Rules from them, which Rules 
are fuppofed to be true in all Bodies fubjeCt to the 
fame Experiments *, thus we are told, that a Body 
falling from a given Height will acquire a certain 
Velocity *, that the Momentum of the falling Body 
will be proportionable to the Quantity of Matter 
and Velocity, hence concluding that the impetus of 
a folid Body falling upon another from a certain 
Height can admit of no Error in its Effects , but 
great Care fhou’d be taken never to apply thofe 
Rules to Bodies upon which the like Experiments 
have never been tried *, a Rule of this kind may 
hold good in a thoufand Bodies, and yet be fubjedt 
to an exception in the next *, this hafty Preempti¬ 
on has been the Caufe of many Errors among many 
Mathematicians, who have applied their geometri¬ 
cal Proportions taken from Bodies of particular 
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Difpofitions to the human Body ; for what is avert¬ 
ed concerning Veflels of an indeterminate Reflftance, 
and of incompreflible Fluids, which are not vifcid, 
is not equally true with regard to the flexible and 
elaftic Veflels, as alfo the compreflible and vifcid 
Humours in the human Body ; therefore they who 
think that all phyfical Appearances are to be ex¬ 
plained mechanically, are in my Opinion milled. 
I am even far from being of Opinion that thofe 
general Laws which are infufficient to explain the 
Appearances of Ample Bodies, fhou’d be capable of 
accounting for ’em in that which is of all the molt 
compound, viz. the human Body. 

8 The molt confiderable Genius’s have been ge¬ 
nerally fubjeCt to this Fault, that they endeavour 
to obtain a Knowledge of all Things, by detecting 
their Caufes; hence it happens, that being milled 
by Experiments, they form general Conclufions, 
which are not practicable, or elfe inconfiderately 
conclude that Propofltions deduced from a few Ex¬ 
periments will hold true throughout Bodies in ge¬ 
neral. 

9 What is demonftrated to us by our Senfes can¬ 
not be difproved in any Age, nor oppofed by any 
Authority, unlefs by that of the Scepticks. The 
Circulation of the Blood will be equally true and 
undeniable a thoufand Years hence as at theprefent 
Time. Such is the advancement of Fhyfic in our 
Days, that if we continue our Diligence, its Copi- 
oufnefs and Certainty mu ft be indifputable. There 
are indeed fome who affirm Phyfic to be wholly 
conjectural, which is falfe •, it has this in common 
with all other Arts, that it is imperfeCt, but that 
Imperfection is the Default of the Artift; which is 
generally greater in the Profeflors of this, than of 
other Arts. Befides, the Uncertainty of fome 
things in Phyfic, do not diminiffi the Evidence of 
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other Propofitions, of whofe Certainty we are fa- 
tisfied. Hippocrates tells us, that the Knowledge 
which is changeable is no Knowledge ; we may be 
certain as to the Effeds of Things ; all the Diffi¬ 
culty lies in their Caufes, in which we fhall com¬ 
mit no Error, if we firfl confider their Effeds at¬ 
tentively, fo as to deduce the Caufe from them 
with Evidence. 

xo The Confequences which we deduce upon the 
truefl Principles, often deceive us, and become fub- 
jed to many Exceptions under different Circum- 
fiances. It may feem ftrange indeed to fome, that 
the divine Reafon of Mankind ffiould be fo weak 
in real Fads, which are fo obvious to our bare 
Senfes *, but our Errors in that refped proceed not 
fo much from the Weaknefs of our Reaion as from 
our want of Thought, and too precipitate Judg¬ 
ment ; the Ideas we obtain from Things are cer¬ 
tainly true in themfelves, but we affign Caufes from 
Effeds too haflily, before we have fufficiently ex¬ 
amined them* For Example, in Heat, the An¬ 
cients obferved that a healthy human Body was al¬ 
ways fome degrees hotter than the temper of the 
ambient Air •, that this Heat v/as continued from 
the very Birth, and then found that the Heart was 
the firft Organ that acquired this Heat moil, and 
the lafl that grew cold or retained it longeft*, it 
therefore feemed reafonable to them, that the Caufe 
of this Heat muff refide more immediately and con-* 
ftantly in the Heart*, and that therefore the Fleart 
muff be as it were the Spring of all Heat in the 
human Body. All this they experienced to be 
true ; but they fucceeded very lamely in their At¬ 
tempts to deted the Caufes by thefe Fads ; when 
neither the Nature of Heat nor the Adion of the 
Heart were as yet difcovered. They ought there¬ 
fore to have poflponed their Judgment till the ne- 
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ceftary Data were afligncd for this Affair, as we 
find it was in the Time of Harvey: they might 
then have learned, that in every Second of Time 
the Heart ejected two Ounces of Blood, with a 
brifk Force into the Aorta •, and alfo, that it again 
received equal Quantities of Blood in the like Space 
of Time. But an Hour contains 3600 of thole 
fmall Spaces of Time, and the natural Heat of a 
Man continues through all the Parts of his Body fo 
long as the Heart continues to propel that Quantity 
of Blood into the Aorta in that Space of Time j it 
it abates the Number of its Contractions in the gi¬ 
ven Time, the Man muff begin to grow cooler, 
and when it wholly ceafes, his Body muff become 
as cold as the Air. If they had confidered thele 
Circumftances, they would have affigned the Caufe 
and Seat of the Blood’s Heat not to the Heart it- 
felf, but to the determinate Velocity with which 
the Blood moves through the Heart. But who 
would have fufpended their Judgment on this Af¬ 
fair, from the Time of Hippocrates, down to our 
Day •, the Space of 2200 Years? that would have 
been declaring himfelf ignorant in one of the moft 
confiderable Articles of his Profeffion ; yet is it 
what ought to have been done ; and with fuch 
Patience only can Phyfic be purged from its Er¬ 
rors, and eftablifhed upon the moft true and cer¬ 
tain Principles. Therefore when a Difficulty of 
this Nature offers itfelf, not accountable for but 
upon Hypothefes, we fhould reftrain our Judg¬ 
ment, and leave the Doubt to be folved by our 
Pofterity, when they fhall have attained Light 
enough from Experiments which have efcaped us. 
It therefore behoves us to defer our Opinions about 
the Ufe of the Spleen, and fome other Parts in A- 
natomy, with the Virtues of many Plants, the 
Caufes of contagious Difeales from Poilons, CtV. 
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till Time fhall bring the Truth to Light; By this 
means Phyfic, ’tis true, will be reduced to a fmall 
Compafs *, but then it will be true, certain, and 
always the fame. But while, from the imperfect 
Ideas of many Experiments, we attempt to deduce 
Theorems, and eftablifh Opinions, it is impoffible 
that Phyfic fhould be free from Falacy and Errors: 
fuch Speculations are litter for the Lucubrations and 
Entertainment of the Learned, than to direct the 
Practice of a Phyfician, who being milled by fome 
fuch fpecious but falfe Theory in a City, might 
turn out to be of the molt fatal Confequence to its 
Inhabitants. 

— 

Of the Parts and Principles i 

of Physic. 

§. 20.TT* ROM the fecond Head (§. 19. (2.) 
Phyfic has been loaded with many 

ufelefs 2 and fallacious 3 Hypothecs ; to expel 4 

which, we are to confider that the whole De«- 
fign of the Art is to keep off and remove Pain* 
Sicknefs and Death, and therefore, to preferve 
prefent and reftore loft Health ; fo that every 
thing neceffary to be known by a Phyfician* 
is reducible to one of thefe two Heads. 

1 By Pr inciples we here underftand, not the eon- 
llituent Parts or Elements of Bodies, but the Means 
of Demonftration, or Truths *, not depending upon 
others, but by which others are to be eftablilhed. 
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s Among the ufelefs Hypothefes, we may reckon 
that of the Pythagoreans, explaining the Nature of 
Bodies by Numbers *, the fubtil Matter of the Car- 
tefians •, a fubtil and rambling JEther; the Fuga 
Vacui, &c. But the Ingenuity of Mankind has been 
generally unwilling to take up with fuch Princi¬ 
ples as are the mod obvious to our Senfes, and 
ufeful to our Intered j they think we cannot un- 
derdand Nutrition, unlefs we are fird acquainted 
with the Nature of Wheat, nor can we underdand 
the Nature of that, unlefs we are acquainted with 
the Nature of the condiment Principles. But their 
fearch does even not terminate in the condiment 
Principles or Elements, but they mud endeavour 
to find out by Conjecture in what manner the uni- 
verfal Matter of all Things does by a fubdantial 
Form put on the Texture and Difpofition of Wheat. 
But if thele Things were poflible to be known, as 
they certainly are not, they would have no manner 
of Ufe with regard to the Affairs of human Life. 

3 Such is the Nature of fallacious Hypothefes, 
that when the Principles which are laid down for 
the Bafis are only imaginary, the whole Train of 
Confequences which are thence deduced, mud be 
evidently falfe, and amount to nothing. Cartefiusy 
who contrived a philofophical, but imaginary lly- 
pothefis, concerning the Structure of the World, 
founded upon the Laws of Motion, and a fubtil 
Matter filling all Spaces, whirling about certain 
Axes, made the Parts of his Scheme correfpond fo 
well with each other, that it was fubjefl to little or 
no Objection, except the Falfity of its Principles. If 
in like manner lome Geometrician fhould attribute 
the Properties of a right-angled Triangle to an 
oblique angled-one, like the Theorem of Pythagoras9 

he might thence deduce a new Sydem of Geometry, 
hanging very well together, but in reality no more 
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than a Dream; which, upon the removal of its 
Principles, mull vaniffi into nothing. 

4 Every thing which does not conduce to the 
Prefervation of Health, and to the Cure of Dif- 
eafes, may be purpofely omitted in Phyfic, not^- 
withflanding they may be both true and curious: 
becaufe a Phyfician may perform his Office with¬ 
out their Affiftance. See my Oration relating to 
this Subject, de repurganda Medicina. 

§. 21. The Objeffi1 therefore of Phyfic in 
the Human Body 2, is Life, Health, Difeafe, 
and Death 3, with the Caufes from whence 
they arife, and the Means by which they are 
to be regulated, reftored, or prevented. 

1 By the Object of Phyfic we here underfland 
every thing which is abfolutely neceffiiry to be 
known or done by a Phyfician ; which, fo far as 
it confifts in Contemplation of the Mind, is Theo¬ 
ry *, but fo far as it relates to A6tion, it is, from 
the thing itfelf, called Pradlice. 

* In the human Body, not as a metaphyfical En¬ 
tity, not as a Mind, but as a living and animated 
Machine *, for the Confideration of the two firfl do 
not at all come under the Province of the Phyfi¬ 
cian. 

3 Death deferves to be confidered by the Phyfi¬ 
cian, both to avoid it, and to prefage it when un¬ 
avoidable : it is prognoflicated to be at hand from 
the Symptoms obferved in dying People ; but the 
great Danger of a Perfon’s Dying, can be only 
judged of from a previous Confideration of the Na¬ 
ture of the fatal Accident. Suppofe a large inac- 
ceffible Artery to be pundlured, though the Wound 
feems to be ever fo flight and fmall, yet it may be 
fatal, as we find by Experience, becaufe all the 
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Blood may be let out thereby till the Nerves of the 
Heart become paralytic. Fatal Events of this kind 
ought to be remarked, that we may be capable of 
judging in what Cafes our Affiftance may be necef- 
Fry, as in this to flop the Haemorrhage. 

§.22. Phyfic is therefore the Science1 or 
Knowledge of thoje things 2, by whole Appli¬ 
cation and Effedts Health may be preferved 
when prefent, and reftored when loft, by the 
Cure of Difeafes. 

1 It has been much controverted among Phyfi* 
clans, whether Phyfic ought to be termed an Art 
cr a Science. The Matter feems to be thus: Co¬ 
gitation confifts of two Parts, Underftanding and 
Will. Underftanding or Senfe is by the Ancients 
diftinguifhed into five Degrees-, the I. Firft is fim- 
ple Perception by our Senfes, thus we know Light 
and Sound exift, becaufe we hear and fee. The 
II. Second is Science, or the Knowledge of Things 
by their Caufes *, as if one fhould affirm it as a 
Rule, that hard Bodies upon Friddon grow hot, 
and that therefore he may in this place aftert that 
Heat will arife from the Friddon of two hard Bo¬ 
dies together at this time, as they have done before. 
The III. Third is habitual Addon or Art which 
produces thofe things into Being, which were be¬ 
fore formed by Science. Suppofe, for Example, 
a Statuary, whofe Mind is furnifhed with a requi- 
fite Knowledge for the Formation of fome Image : 
he retains in his Mind the Idea, we may fuppofe, 
of Hercules, to which the Block of Marble is to be 
carved, he knows what Parts are to be removed to 
difeover the included Hercules, and he alfo knows 
how to ufe the Inftruments by which the fuperflu- 
ous Stone is to be feparated> this is the Science of 
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a Statuary, but when the Sculptor hlmfelf comes, 
he examines the Piece of Marble, divides it into 
the Head, Trunk, and Limbs, and makes Cavi¬ 
ties, which are to ferve afterwards for the Throat, 
Eyes, &c. till at length by continually removing 
fmall Parts of the Stone in this manner, the naked 
Hercules at length appears *, all this is the Work of 
the Statuary, his Art or his Science put in practice. 
In like manner the theoretical Part of Phyfic may 
be termed a Science, but the Practice of it is to be 
ranked among the Arts. But there are other Rea- 
fons why it fhould be rather called a Science •, firft, 
becaufe its Theory is put in Practice not by Jimple Imi¬ 
tation, but by the Knowledge of Caufes. Phyficians 
not only know by Experience that warm thin Li¬ 
quors abate Fevers, but they alio underftand that 
it does fo, by relaxing the Fibres and diluting the 
vifcid Blood. But the Dyer is ignorant of the Rea- 
fon why he adds Allum, Tin, or Gums, in his 
Art, as he alfo is of their ACtion. Secondly, be¬ 
caufe Phyfic is a previous Knowledge of Things to 
come. We do not preferve prefent Health, nor 
remove prefent Difeafes, that is not in the Power 

„of Man ; we only place Health again in the room 
of that which was juft loft, or in the room of the 
Difeafe which at prefent exifts. I cannot be faid 
to cure a Pleurify on the third Day, nor is it in 
my Power ; I only prevent the Difeafe from being 
conftantly prefent, fo as to turn to an Empyema, 
or Death. Nor can 1 be faid to preferve prefent 
Health, but only to caufe a Perfon to be in Health 
the next Day. IV. Fourthly, Prudence, or the Dire¬ 
ction of Art with regard to future events, which 
chiefly relates to Things belonging to human Life. 
V. Fifthly, IVifdom, which comprehends the four 
other Degrees. 
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- In like manner, as a Statuary ought to know 

the Inftruments, and Methods of ufing them, to 
effedt his Defign, and then to judge what Parts of 
the Stone are to be removed to expofe the Image 
to View; fo a Phyfician ought not only to be ao 
quainted with every kind of Remedy, and the Me¬ 
thod of ufing the fame, but he ought alfo to um 
derftand the Nature of Health and Difeafes, that 
he may judge what is to be removed of the Difeafe, 
that the loft Health may be recovered. 

§.23. Therefore the Neceffity, Ufefulnefs* 
and Dignity 2 of Phyfic, are hence fufficiently 
apparent. 

1 The Service of Phyfic is evident from the 
Effects we daily find from the Practice of it 
without it a great Part of Mankind would not live 
out their Days ; and ftill a larger Number of great 
Men being opprefs’d with Pain and Difeafes, would 
ipend their Lives ufelefs to the Public. Some have 
indeed objedted, that every Man may be his own 
Phyfician 3 but it will readily appear, that a Man 
employed in other Affairs, cannot be fo perfectly 
acquainted with the neceffary Dodtrine of Phyfic, 
as thofe who have made it the entire Bufinefs of 
their whole Life ; nor is it pofiible they ftiould 
have the like Opportunities of learning Anatomy, 
Pharmacy, &c. And as for thofe Reflections which 
are call with Contempt upon Phyfic by the Illi¬ 
terate, they have arofe from the Ignorance of fome 
unfkilful Practitioners, and not from the deferving 
Art itfelf. 

4 The Ufefulnefs of Phyfic in a Republick is 
both well known and efteem’d, efpeciaily as it is 
fo extenfive as to touch the Life and Health of 
every individual Member ; the Efteem for it has 

always 
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always been fo great, that People affli&ed with 
Difeafes had rather apply themfelves to any igno¬ 
rant Perfon than be without Phyfic ; but it is very 
evident, that thofe who know any thing of Phyfic 
will not inconfiderately commit themfelves to the 
Rafhnefs of Pretenders. The moft ancient He¬ 
roes, and even the bold Achilles, were not altoge¬ 
ther unfkill’d in Phyfic ; nor did they think it be¬ 
neath them to pra&ife it with their own Hands. 
Our Saviour is a remarkable Inftance in this re- 
fpedt, who being inverted with divine Power, alfo 
made it his particular Care to relieve the bodily 
Diforders of Mankind. 

§. 24. There are two Methods which may 
be relied upon as certain for the Attainment 
of our Profeffion, which may be efleemed its 
folid Foundations; the Firjl is an accurate 
Obfervation1 of all the Appearances offered to 
our Senfes in the human Body, whether in 
Health 2, Dijeafe3, Dyings or already Dead5; 
whether they proceed from internal Caufes re- 
fiding in the Animal, or from the Action of 
external Bodies, Accidents, or the Art itfelf. 
The Second is a ftridt Confideration and Di£ 
covery of the feveral latent Caufes, concealed 
from our naked Senfes 6 in human Bodies, by 
a juft Reafoning 7 ; which is really neceffary, 
to prevent future ill Accidents, and fecure the 
good Events. Phyfic thus eftablifhed upon 
judgment and Ohfervation, can be only attain¬ 
ed by a juft Reafoning from the feveral Fadts, 
(1.) which have before been thoroughly confi- 
dcred% in every refpedt; from comparing thofe 

Reafonings 
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Reafonings with Nature or Experience, and 
with each other; and from diligently remarks 
ing which of them appear agreeable or difagt ee- 
able to Truth) that from the whole we may 
be enabled to draw juft Conclufions in regard 
to prefent and future Events; which Conclu¬ 
fions may then be relied upon 9 with Certainty 
as Matter of Fadt. 

1 Obfervation here is the Attention of the Mind 
to fach Changes as happen in human Bodies, all 
which Changes proceed from Motion, which Mo¬ 
tion is produced originally in the Body, as a Ma¬ 
chine *, fome of thefe Changes are obvious to the 
Senfes, others are not fo ; the Motion of our Flu¬ 
ids thro’ their Veffels does naturally efcape the 
Notice of all our naked Senfes •, therefore a Phy- 
fician ought to be acquainted as well with the 
Objefls which do not fall immediately under our 
Senfes, as with thofe that do ; for the Knowledge 
of the firft is equally neceffary to Phyfic with the 
laft, tho’ it be only attainable by Analogy, from 
comparing the Parts lefs known, with thofe which 
are wholly obvious to our Senfes. 

a 1'he State of the Pulfe, and Refpiration, the 
Colour, Heat, Tenfion, and Moifture of the Skin, 
the Brightnefs of the Eyes, (Sc. as they appear in 
healthy Bodies, in order to diftinguifh the morbid 
Changes in the fame Appearances ; from a due 
Confideration of all thefe Signs, may be deduc’d 
an Eftimate of the Danger, or the Probability of 
Recovery, and State of the Powers of Life, or of 
the Difeafe ; all which were largely confider-d by 
the Ancients, but have undefervedly been treated 
with much Negledt in the prefent Age. 
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3 By enquiring into all the prefent Circumflancesr 

of the Patient’s Cafe, and by afking him and his 
Attendants after every thing, which will not fall 
under his Cognizance without. 

4 Hippocrates was extremely well verfed in the 
Symptoms of ciying People, and accurately re¬ 
mark’d the prefaging Signs of Death ; but the 
fucceeding Phyficians have been very negligent 
herein. We indeed fay a Man is dying when the 
Difeafe prevails and tends to Death *, thus in a 
Phrenitis, which will prove fatal on the fourth 
Day, the Patient begins to die in the middle of 
the third Day, and the whole Syftem of the Body, 
efpecially the Brain, is gradually deftroy’d. 

5 To fearch out by practical Anatomy the latent 
Caufes of Difeafes, of which we are often fo greatly 
ignorant, and to remark all the Changes which 
have been made by Death throughout the whole 
Body, and all its Vifcera. Surprizing is the diffe¬ 
rence even in the external Appearance of the dead 
from the living Body ; the engaging Livelinefs of 
the Eyes, and Purple Tindture of the Cheeks, 
which fo allured our Fellow-Creatures but a few 
Days ago, do in this State vanifh, and leave a flill, 
pale, and horrid Spectacle. But no lefs are alfo 
the Changes made by Death within the Body, in- 
fomuch that Ruyfch taking the Hint from hence, 
has filled the Veffels of dead Bodies by Injection, 
and reftored again the lively Appearance which 
Death had deilroy’d. 

6 An Inftance of this we have in the SanMorian 
Perfpiration, a Difcovery of the utmoft Confe- 
quence in Phyfic, which that Author obferved in 
his own Perfon, and has done more Service to 
Phyfic than all the fubtil imaginary Schemes and 
Interpretations of Galen, which were made during 
the whole 13th Century. This Method of impro¬ 

ving 
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ving Phyfic by fenfible Obfervation, was follow’d 
by the Cnidian Phyficians, who are on this account 
praifed by Hippocrates, by whofe own diligent Ob¬ 
servations the Art of Phyfic in that Day was great¬ 
ly perfected ; he carefully remark’d every thing 
which happen’d in the difeas’d human Body, whe¬ 
ther from external or internal Caules ; whether 
from the eating of JVolfs-bane, the Bite of a Viper, 
too large a Dofe of Scammony, fudden Cold, and 
the like, &?£. which have undefervedly been much 
negledted by the Moderns. We ought to make it 
our chief Study to colledl all the Obfervations and 
Experiments we poflibly can, and difpofe them 
under their proper Heads ; but an Experiment or 
Fa6t is with regard to the thing itfelf, an Appear¬ 
ance obvious to the Senfes of the Enquirer *, our 
Mind adds nothing to the Appearance, but barely 
the Perception of it. 

7 We are faid to reafon when we compare the 
Ideas we have before experienc’d with each other, 
that we may be diftinbtly informed of every Pro¬ 
perty appertaining to each Idea, and thence form 
a Judgment of the Agreement or Difference be¬ 
tween each ; nor is there any thing more required 
to Knowledge, than this Comparifon diftinbtly and 
patiently profecuted. But the Phyfician above all 
ftands in need of juft Reafoning, to affift him in 
the Difcovery in many things of the human Body, 
particularly the great Clafs of Difeafes which lie 
concealed from the Obfervation of naked Senfe ; 
God has alfo given reafonable Faculties to our 
Minds to make new Difcoveries of Truth and In¬ 
vention ; we cannot expebl fuch Difcoveries from 
carelefs Obfervation, and accidental Experiment, 
but from thofe which are defignedly made with a 
ftricft Attention of Mind, to convert them to fome 
Ufe. Obfervation or Experience alone will not 

make 
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make a Phyfician; for any two Difeafes are never 
fo much alike, but a fmall degree of Reafoning 
may diftinguifh the difference. 

8 All the Obfervations which we have made 
upon any Head ought to be committed to Paper, 
examined with the ftridteft Attention, and applied 
to the prefent Circumftances of our Patient’s Cafe, 
that by confidering every Particular, we may by a 
flow and folid Judgment determine the latent Cau- 
fes of Difeafes. Take an Example of this ; in the 
Method of detedling the latent Caufes of Difeafes 
by external Appearances: we obferve that in the 
living human Body there is a conftant Refpiration, 
in which the Air is alternately prefled into, and 
expelled out of the Lungs ^ we alfo obferve, that 
the infpired Air is colder and dryer than the ex¬ 
pired , which is warmer, and more humid *, alfo 
that in Infpiration the Air is forced through the 
Mouth and Nofe to the narrow Opening of the 
Glottis, thence into the wider Cavity of the Larynx, 
and from that into the round Trachea and conical 
Bronchia *, and at laft, from the Branches of the 
Bronchia into the fmall Air Veflcles of Malpighius. 
In Infpiration we know the Diaphragm becomes 
flat, and draws down the Ribs, by which means 
the Thorax is dilated, and the Abdomen comprefled. 
In Expiration fucceeds the Reverfe of all thefe; 
the Ribs return clofer to each other, and the 
Diaphragm returns into the Thorax, of a concave 
Figure. In Infpiration the Veflcles of the Lungs 
are dilated, the fmall Veflels fpread upon them, 
varioufly agitated, opened, and the Blood more 
freely admitted into them *, in Expiration the fame 
Veflels are comprefled together, and their contain¬ 
ed Blood ftrongly propelled thro’ them *s for the 
Blood is forced from the Heart into the Lungs 
thro’ a conical elaftic. Artery ; but in a conical con¬ 

verging 
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verging VefTel, every part of the contained Fluid 
ftrikes againft its Tides, which muft therefore bs 
dilated in proportion to the Force of the arterial 
Fluid ; fo that the Blood being expofed to the 
Action of the Air in the Lungs, is forced into the 
larger VefTels by the Contraction of the Heart, but 
into and thro’ the fmaller VefTels by the compref- 
fmg Force of the diftended Veficles* which is re¬ 
turned upon them *, the Blood is therefore in the 
Lungs intimately mixed, greatly attenuated, and 
fo fitted for circulating thro’ the fmalleft VefTels. 
This Doflrine of Refpiration we ought to apply to 
the difeafed Patient, and compare it with the feve- 
ral Appearances or Symptoms prefent in the Body. 
Another Example of phyfical Reafoning, extended 
beyond the ordinary Obfervation of our Senfes* may 
be given in the Pulfe, which is a latent Addon, 
concealed from the Eye; yet notwithftanding we 
may obtain a diftindl and full Idea of it *, viz. that 
the Artery is always full of Blood, and the Heart 
drives it forward with a confiderable Force, are 
both demonftrable from the Diftedtion of living 
Brutes ; but every Liquor, when it cannot proceed 
in its Courfe, refills *, therefore in the Arteries, 
which are full, their anterior Portion of Blood can¬ 
not return back, becaufe of the fucceeding Blood, 
which ftrikes againft that which went before ; 
therefore the preceding Blood not moving forward 
with the fame Velocity with which the latter was 
propelled by the Heart, it muft confequently ex¬ 
pand the conical Artery, fo as to form the Pulfe *, 
all which is equally certain with what is daily of¬ 
fered to our comnton Senfes. 

9 If Phyficians were to unite their Endeavours, 
and form a Society for the collecting of every thing 
true and ufeful from the Writings we now poffefs, 
and afterwards digeft them into Aphorifms under 

proper 



proper Heads, it muft certainly form a Syftem of 
Phyfic capable of folving any Difficulty in the Art 
with as equal Certainty as the Problems in any 
other Science. 

§.25. In order to difcover Truth in this 
Manner by Obfervation and Reafon, it is re- 
quifite we fhould fix on fome Principles whofe 
Certainty and Effedts are demonfir able1 to our 
Senfes, which may ferve to explain the Pheno- 
mena 2 of natural Bodies, and account for the 
Accidents that arife in them; fuch only are 
thofe which are purely material in the human 
Body, with mechanical3 and phyfical Experi¬ 
ments ; for we are not fenfible of any other 
way of attaining to a true Knowledge of the 
univerfal and particular Affedlions of Bodies. 

1 Demonftration is an evident Proof of fome 
dubious Propofition, fo that no Body who admits 
the general Principles, can deny their AiTent; thefe 
are pureft in the Mathematics, tho’ there are ma¬ 
ny Demonflrations no lefs evident in Phyfic, efpe- 
ciaily thofe which are taken from Anatomy. But 
there is no neceffity for the Principles of any Art 
to be proved in that Art, it is fufficient if their 
Certainty is by any means demonflrated in other 
Arts. 

a Thefe ought to be firfb adjufted with Diftin- 
dtion, Clearnefs, and Certainty *, with Diftindtion, 
which points out one Being from any other; as if 
one was to define a Circle to be a right Line con¬ 
tinued upon a Point till one End meets again with 
the other *, with Clearnefs, which con fills of Ample 
Notions or Ideas eafily conceived by any Man in 
his Senfes, as that two and two joined make four ; 

with 
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with Certainty, which cannot be denied by any 
reafonable Perfon, or which muft always appear 
true upon Examination. 

3 The univerfal Laws of Nature, or Affedtions 
of all Bodies, depend on mechanical and phyfical 
Principles, upon which alone their Actions are ex¬ 
plicable *, the fame Laws are alfo true in the hu¬ 
man Body, for its Matter appears to be univerfally 
the fame with that of all other Bodies; fo that 
what may be faid to be true of all Bodies, may be 
alfo affirm’d true in our own. Thus, if one ffiould 
affirm, that by the Fridtion of two Bodies would 
arife Heat, the fame will be alfo true upon the 
Fridtion of folid Parts in the human Body. But 
then there are other Principles not to be explained 
by thefe univerfal Laws, but by fome particular 
Difpofition in the certain Body ; thefe Properties 
are called phyfical. But a Phylician ought to con- 
fider both the Affedtions of Bodies in general, as 
well as thofe only proper to the human Body, that 
from a judicious Comparifon and juft Reasoning, 
he may never fubjedt the human Body to thofe 
Laws only, to which the generality, but not all 
Bodies, are liable. 

§. 26. But as there are in the human Body 
many other Appearances1 not intelligible upon 
thofe Principles, they therefore are not to be 
demonftrated and explained by fuch Principles; 
if we would avoid Error, we muft take a very 
different Courfe for that Purpofe; this will 
readily appear to any one who confiders and 
admits for true the following Propofitions, 
which are elfewhere demonftrated. 

1 Such as Memory, Underftanding, Reafon, and 
the Knowledge of paft and future Appearances; 

which 
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which are peculiar to the Mind, a Being without 
Figure or Extenfion, and confcious of Pieafure 
and Pain. 

§. 27. We are to confider, (1.) That Man 
is compofed of a Body1 and Mind2, united 3 to 
each other; (2.) that the Nature 4 of thefe are 
very different, and that therefore, (3 .) each has 
a Life 5, Actions6 and Affedtions differing from 
the other; yet (4.) that there is fuch a recipro¬ 
cal Connexion and Confent between the par¬ 
ticular Thoughts and AfFedtions of the Mind 
and the Body, that a Change in one always 
produces a Change in the other, and the re¬ 
verie ; alfo, (5.) that the Mind performs fome 
Adtions by mere Thought, without any Effedt 
upon the Body; and that it has otherThoughts, 
which arife barely from fome Change in the 
Condition of the Body; on the other hand alfo, 
(6.) that there are fome Adtions performed by 
the Body without the Attention, Knowledge, 
or Defire of the Mind, which is neither con¬ 
cerned therein as the Caufe or Effedt of thofe 
Adtions; that there are alfo fome Ideas form¬ 
ed in the Mind of a Perfon in Health by its 
paft Adtions; and laftly, that there are other 
Ideas compounded both of the paft and pre- 
fent. That, (7.) whatever we obferve to arife 
from Thought in the human Body, is to be 
only afcribed to the Mind as the Caufe. But, 
(8.) that every Appearance which has Solidity, 
Figure, or Motion, is to be afcribed to ths 
Body and its Motion for a Principle, and ought 
to be demonftrated and explained by their Pro- 
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perties. That, (9.) we cannot underftand or 
explain the Manner in which the Body and 
Mind reciprocally aCl upon each other 7 from 
any confideration of their Nature feparate; we 
can only (10.) remark by Obfervation their 
Effefts upon each other, without explaining 
them; and when any Difficulty or Appear¬ 
ance has been traced fo far, that it only re¬ 
mains to explain the manner of their recipro¬ 
cal Action, we are to fuppofe fuch account Sa¬ 
tisfactory 8, both becaufe it may be fufficient 
for all the Purpofes of the Phyfician, and as 
it is impoffible for him to fearch any further. 

1 By the Body we under ftand that Part of us 
which is extended in three Dimenfions, has a Form, 
and is fitted for Motion or Reft, &V. 

4 By the Mind we underftand that Being which 
thinks, and perceives itfelf thinking, and the thing 
thought of. 

s The Union of the Body and Mind is fuch, 
that the Mind cannot refift forming to itfelf the 
Ideas of Pleafure and Pain, when the Body is in a 
particular manner affeded ; nor can the healthy 
Body refufe to obey the Addon of the Mind under 
particular Circumftances. 

4 By the Nature of the Body or Mind, we un¬ 
derftand every thing which we are fatisfied belongs 
to each. The eftential Nature of the Mind is to be 
confcious, or to think ^ but to think of this and 
that particular thing, is accidental to it. The ef- 
fential Nature of the Body is Extenfion and Re- 
lift an ce. Thefe Attributes have nothing in com¬ 
mon to each other, nor ought one to conclude 
from Similitude, that two Beings are reducible to 
one general Clafs. When I think of Extenfion, it 
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does not infer any thing of Thought; and when I 
reflect upon Thought, I can perceive no Connexion 
of it with Extenfion j therefore the Idea of the 
Body has nothing in common with that of the 
Mind, and the reverfe. In the fame manner, there 
is no Connexion between the common Ideas of 
Time, Sound, Gravity, Light, &c. Socrates 
made a proper Anfwer to Crito, when he was afk’d 
in what Place he fhould chufe to be buried ? viz. 
4 6 You will not find Socrates when you prepare my 
<c Tomb, nor fhall I be fenfible of what you then 

do for me.” Nor are there Reafons wanting to 
prove from the prefent Condition of the Mind, 
that it may live hereafter without any Commerce 
with its Body. The incomparable Mathematician 
Vietus, who fir ft reftored Algebra to us, received 
the Enemies Letters from his King, to expound 
their myftical Signs ; while he was ftudying to 
explain their Meaning, lie was taken up with the 
moft profound Meditation for three whole Days 
and Nights, infomuch that he was not the leaft 
fenfible of what had been tranfadted without his 
Knowledge, taking no more Concern for his Bo¬ 
dy, than if it had been long deferted as an Enemy 
by his Mind. In like manner, we rind Archimedes 
in a Confternation when he firft was ordered to 
anfwer King Hieronus concerning the mix’d Gold 
in the Crown, till at Lift lighting upon the Expe¬ 
riment, i. e. going into the Bath, he cry’d out 
Vidlory. And in the fame manner a Roman, who 
was in a deep Confternation or Extafy, being not 
at all terrified at the formidable Advances of the 
Syracutians in Battel, made a great Conqueft with¬ 
out once breaking his Lanes. 

5 The Life of the Body is, i. To generate Mo¬ 
tion under particular Circumltances, as the Load- 
ftone approaches to Iron. 2. For its conftituent 
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Parts to attract each other, from whence proceeds 
that Refiftance to the Force of external Bodies, or 
Vis inertia. 3. To gravitate, or tend towards the 
Center of its Planet. And then, 4. comes the Af¬ 
fections proper to particular Bodies. The Life of 
the Mind is, 1. To perceive the Appearances of 
all external Objects, by the Changes they make in 
the Organs of Senfation. 2. To judge or compare 
the nature of two Ideas with each other, and then 
to deduce fome Confequence, as that they are of 
the fame Kind, or different ; as we conclude from 
our Notions of a Circle and Triangle, that a Tri¬ 
angle is not a Circle. 3. To will any thing. In 
a word, the Life of the Mind is, to be confcious. 
Thefe are all the Fundions of the Mind ; for paft 
Adions are uncertain, and they may be all referr’d 
to the fingle Ad of its Confcioufnefs. 

6 The Adion of the Body is" to communicate 
Motion to other Bodies ; the Paffion of it is to re¬ 
ceive fome Change in itfelf from another Body or 
a Mind. The Adion of the Mind is Volition, 
which every Body is acquainted with, but no one 
can explain. The Paflions of the Mind are the 
Changes it receives from external Objeds by the 
Senfes. Suppofe the Mind to be thinking of a 
Circle, and in the interim a Cannon to go off, it 
will lofe the Idea of a Circle, and acquire that of 
Sound; this is the Sufferance of the Mind, be¬ 
en life it can neither retain the Idea of a Circle, nor 
refill that of a Sound. There are alfo fome Af- 
fedions in the Mind different from the preceding, 
finch as violent Paffions, or involuntary Commo¬ 
tions , wdiich the Mind cannot refill, and the Fa¬ 
culty by which it moves and determines the feve- 
ral Parts of a human Body, agreeable to its Incli¬ 
nation. 

q 7 We 
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7 We cannot underftand why two Principles, 
which have no Agreement in Power, Ihould thus 
concur in the fame Functions,, tho’ there have been 
three Hypothefes framed to explain the Intercourfe 
of the Body and Mind ; the firft is, by the phyfical 
Influx, which fuppofes the Thing thought of, and 
the Thought itfelf, to be one and the fame ; which 
we fhall hereafter demonftrate to be abfurd, in as 
much as our Mind is ignorant of its own Nature. 
The fecond is the Syftem of occafional C-aufes ; and 
the third fuppofes a Harmony eftablifh’d by God, 
taking it for an infallible Rule, that determinate 
Actions of the Mind muff be neceffarily attended 
with correfponding Motions in the Body, and the 
contrary ; and this laft feems to be the truefh Opi¬ 
nion, but it leaves us equally in the Dark with the 
other. 

8 If any A<ftion is to be explain’d which is com¬ 
pounded both of the Faculties of the Mind as well 
as of the Body, fuch as Walking, Pain, volun¬ 
tary Refpiration, £s?c. a juft Account ought to be 
firft given how far, and in what manner, the Body 
is concerned in the A6tion, and then alfo of the 
Mind if this can be done, it is enough, without 
diving into the manner of Connexion between the 
different Actions *, the Explication of the corpo¬ 
real Actions appertains to the Phyfician, and thofe 
of the Mind to the Philofopher ; but their Con¬ 
nexion can be explained by no Man. Heat may 
be conceiv’d to arife in Bodies without any relation 
to a thinking Mind, as Mill-ftones grow hot in 
their grinding *, but Motion is not explicable from 
the Affe&ions of the Body, nor even from the Pro¬ 
perties of the Mind, therefore Heat and Motion 
are not accountable from the Mind *, and if you 
ihould fay that the voluntary Motions of the Muff 
cles proceed from the Adt of Volition m the Mind, 
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you explain the thing not in the leaft, becaufe 
there is nothing in the Idea of Motion which is alfo 
to be found in any Affedtion of the Mind. We call 
an Explanation of a thing the Demonftration of 
Agreement or Relation between its own Proper¬ 
ties and the fame in another ; but this is here not 
only impoffible, but alfo quite ufelefs to a Phyfi- 
cian j for the great Bufinefs of a Phyfician is to be 
acquainted with the Means of reftoring loft Health, 
and no Cure can be effected by him, but through 
home Change made in the human Body by the 
Application of others ; therefore this Search after 
the Connexion between the Body and Mind not 
appertaining to a Phyfician, is to be rejected, 
among thofe (§. 20.) which are ufelels to the Art. 
The Phyfician, who cures Difeafes of the Body, is 
not follicitous about thofe of the Mind j for when 
the firft is fet to rights, the latter will quickly re¬ 
turn to its Office. Thus when the Eye is blinded 
with a Cataradl, the Mind cannot perceive fenfible 
Objedls by it, the Aid of Phyfic is therefore call'd 
in to couch the Cataradl, or deprefs the opake cry- 
ftalline Lens ; after which the Rays of Light find¬ 
ing a free Admiffion to the Retina, the Mind will 
be fenfible of vifible Objedls by it *, and thus the 
Bufinefs of Phyfic will be done without the Affift- 
ance of Optics. When a Perfon is in a Delirium, 
or Swoon, the Phyfician cannot recall the Mind, 
which has no relation to his Bufinefs ; but by ap¬ 
plying Vinegar, or other Volatiles to the Nofe, 
he can reftore the fick Machine to its former Mo¬ 
tions, and then the Mind will alfo exhibit its for¬ 
mer Addons, and this full as well as if he under- 
flood the manner of Connexion between the Addons 
of the Body and thofe of the confcious Mind. 

§. 28. We 
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§. 28. We may alfo affirm, that thzprima¬ 
ry phyfical Caufes *, in what manner, and the 
ultimate metaphyfical Caufes 2, for what End, 
the moft general Appearances are in a deter¬ 
minate manner affedted, are neither poffible, 
ufeful, or neceffary to be invefligated by a 
Phyfician ; fiich as the Origin of primitive 
and feminal Forms 3, of Motion 4, the Ele¬ 
ments 5, &c. 

1 Primary Caufes are thofe produdtive of fecon- 
dary ones *, but we always meet with God in our 
Search after thefe, and this puts a Stop to our fur¬ 
ther Knowledge j for God is an infinite Being, and 
if we compare the whole Univerfe with him, it 
will be found almofl nothing.—In our Search after 
phyfical Caufes, we fhould not be over follicitous 
to determine every thing in which Experiment will 
not aftift us •, for we never can be certain of the 
Truth of fuch Difcoveries, and if we were, it would 
be of little or no Ufe to Mankind *, we are thus 
wholly ignorant of the Origin and Communication 
of Motion in Bodies ; for Motion is no more ef- 
fential to the Idea of Body, than a Circle is to that 
of the Mind. Let thoie Philofophers appear, 
who hold that an Affembly of Gods joined toge¬ 
ther to form the Univerfe, and explain by one 
fimple and univerfd Experiment, why any Body 
in motion communicates part of its motion to the 
next which it touches ♦, an ingenious Perfon would 
anfwer, God made it fo. We ought therefore to 
reft upon Experiment, and lay afide ufelefs At¬ 
tempts to explain the moft general Laws and Prin¬ 
ciples obferved in Nature *, taking Example by the 
wife Ignorance of the Chemifts, who barely rela¬ 
ting the Appearances offer’d to them, are not con- 
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cerned about the firft Caufe. Barthol. Schwartz 
having diicovered the furprifing Experiment of 
producing Thunder and Lightning, by the Appli¬ 
cation of Fire to a Powder made of Nitre, Sul- 
phur, and Wood-coals, mix’d in a certain Propor¬ 
tion , never enquired into the Caufe of that Phe¬ 
nomenon by which almoft the whole Face of the 
habitable World has been chang’d. The Moderns 
have found, that two Grains of Gold diffolved in 
three times as much Aqua regia, and precipitated 
with half that Quantity of Oil of Tartar per deli- 
quium, forms a Powder, which applied to a certain 
degree of Fire, will blow up a hundred Weight, 
The Chemift flops at the bare Appearance; but 
the Phiiofopher taking a Courfe very different 
from the Experiments of the Chemift, ftudies the 
Formation of a mechanical Engine, by which two 
Grains will raife a Weight of a hundred Pounds ; 
and thus each of them obtain their Ends by diffe¬ 
rent Means. 

* By metaphyfical Caufes, are meant thofe ge¬ 
neral Attributes of Beings which are abftradledly 
effential to them as Beings; which are therefore 
very univerfal, and remote from Addon. 

3 An Element is the Matter of which a Body is 
originally compofed, and into which it may be 
ultimately refolved. Great has been the Contro- 
verfy in all Ages about the Elements. Some con¬ 
tend for Water only, others for Air, and others 
again for Water and Fire ^ but the greater Number 
are tor the four Peripatetic Elements ; tho’ the 
Chemifts alfo build upon their Salt, Sulphur., and 
Mercury ; but neither of thefe can be properly an 
Element, for it is effential to an Element to have 
its Parts abfolutely firnple and homogeneous •, but 
then how can Matter thus homogeneous form the 
great Variety of Bodies we meet with ? If you re¬ 

treat 
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treat to the Monades, or Atoms of Pythagoras, and 
univerfal Matter, you do not take our Eyes with 
you to convince us; nor can we be certain whe¬ 
ther there are fuch or no, fince you tell us ,of things 
from which the Mind can never receive any real 
Ideas. 

4 Some of the Chemifls acknowledge befides 
Matter, Form and Vacuum, a feminal Principle j 
which fo determines the Structures of vegetable 
Bodies in their Growth, that they can appear in 
fuch a particular Form, and no other. It an Ani- 
feed be fowed in a pure Earth, moiftened with 
Rain-water, and forwarded with a Heat equal to 
that of a fetting Hen, it will produce the Plant 
Anife, whofe Smell, Tafte, and Structure, differs 
from all other Plants in the Univerfe; and in the 
Vegetation of the Plant there is alfo a new Pro¬ 
duction of Seeds, each of which is capable, under 
proper Circumflances, of producing the like Plant; 
if thefe Seeds were wanting, the whole united 
Power of Nature together could never produce the 
fame Plant; therefore, according to the Opinion 
of the Chemifls, this Seed mufl contain a Princi¬ 
ple, which from Earth and Water always produ¬ 
ces that particular Plant, which no other Seed can 
produce. In like manner they fuppofe Metals to 
to be formed of a feminal Subfiance, which grows 
or vegetates in the Bowels of the Earth with a fub- 
terraneous Heat, by means of a particular Juice ; 
which Opinion is confirmed by philofophical Ex¬ 
periments, and fupported by many Reafons. 

s The Origin of Motion is to be look’d for in 
God ^ if we fubflitute any other primary Caufe, we 
do him Injuftice. I may fay that it becomes a true 
Philofopher to confefs his Ignorance of firfl Cau- 
fes, which he is never likely to attain to ; but not¬ 
withstanding fecondary Caufes may be ufed to as 

good 
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good Purpofes as if we were acquainted with their 
firft. If I learn by Experiment the Virtues of any 
Plant for the Cure of Difeafes, I may do as much 
Service with it in Phyfic as if I had created the 
Plant. If every thing ufelefs to the Art was to be 
in this manner expunged, as we in this Sedion ad- 
vife, Phyfic would lofe nine Parts out of ten, and 
be by that means purged of its Drofs, and reftored 
to its native Simplicity. 

§. 29. But a Phyfician may, and ought to 
furnifh himfelf with, and reafon from, fuch 
Things as are demonftrated to be true in Ana¬ 
tomy *, Chemiftry 2 and Mechanics 3, with na¬ 
tural and experimental Philojophy 4, provided 
he confines his Reafoning within the Bounds 
of Truth and Ample Experiment, per §. 25. 

1 He that delires to learn Truth, fhould teach 
himfelf by Fads and Experiments ; by which 
means he will know more in a Year, than by ab- 
ftrad Reafoning in an Age. Proper Experiments 
have always Truth to defend them ; alfo Reafon¬ 
ing join’d with mathematical Evidence, and found¬ 
ed upon Experiment, will hold e’qually true but 
fhould it be true, without thofe Supports it muft 
be altogether ufelefs. Nature diftributes the Facul¬ 
ty of Reafon to all Men equally alike, but he will 
excel in Reafoning who has made the belt Ufe of 
Experiments, having confider’d the Strudure, Si¬ 
tuation, Figure, Size, and other Peculiarities, ob¬ 
vious to our Senfes in the feveral Parts of the hu¬ 
man Body. 

2 Chemiftry acquaints us with thofe Changes 
which arife in B vdies from Mixture, and the Ap¬ 
plication of them to Fire. Suppofe one Subftance 
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of a particular kind to be mix’d with another, and 
applied to a determinate degree of Fire, the Con- 
fequence will be a Produdion of new Appearances, 
which is the Bufinefs of the Chemift to remark ; 
nor does ever Chemiftry deceive us, if it proceeds 
no farther than real Experiments, and their Ef- 
feds ; upon the Addition of the befl Oil of Cloves 
to redified Oil of Vitriol, they run into a violent 
Commotion, and exhale Clouds as thick as Pitch, 
which quickly turn into Flames. 

3 Mechanics teach us to apply the general Laws 
of Motion to all Kinds of Bodies. Every Body is 
extended, refills Motion, is moveable, capable of 
Form, &c. The Effeds of all thefe general Qua¬ 
lities, and the moving Powers thence arifing, are 
applicable to every particular Body *, nor can we 
be deceived therein, if the Body to which they are 
applied be diflindly and carefully confidered in all 
thofe Reipeds. Mechanics therefore fuppofes a 
previous Knowledge of the Strudure of all the 
Parts in the human Body, to which we would ap¬ 
ply mechanical Laws; and in this Senfe Phyfic is 
no more than the Knowledge of fuch Things as 
are tranfaded in the human Body, either by the 
common Affedions of Bodies, or by the determi¬ 
nate and particular Strudure of the Parts in the 
human Body. It therefore appears that Mechani¬ 
cians, ignorant of the Strudure of the Parts whole 
Adions they would exprefs by Numbers, muff run 
into the Exceffes of Error ; which Defed has been 
charged upon ourfelves, for what has been former¬ 
ly advanced in an Oration de ufu Mechanices in 
Meaicina *, tho’ there are fome, Enemies to the very 
Name of Mechanics, who affert, that our Bodies 
are not fubjed to the fame Laws with all others. 

/ §. 30. it 



j 6 Parts and Principles §.30,31,32. 

§. 30. It is neceffary for the Phyfician, ill 
furnifhing himfelf with thefe Principles and 
Experiments, to begin firft with fuch as are 
moft limple, certain, and eafy to be under- 
ltood \ after which he may proceed to thofe 
which are more compounded, and fo by de¬ 
grees to the moft complex, obfcure, and diffi¬ 
cult. 

§. 3 r. He that would learn by Experiments, 
ought to proceed from Particulars to Generals; 
but the Method of inftrudting academically, 
proceeds from Generals to Particulars; which 
is the Method we fhall obferve. 

A Profefibr (killed in the Science which he teach¬ 
es, firft lays down general Rules, by which the 
Nature of each particular Subjedt is to be defined; 
but an Inventor of Difcoveries ought to learn the 
Properties of every particular Body by proper Ex¬ 
periments, that he may afterwards reduce them into 
Gaffes, according to their Affinity: The firft Me¬ 
thod is in the Schools termed Analytical, the other 
Synthaticah The Inventor, Ariftotle, when he ob¬ 
served that Oxen, who had Horns, wanted fore 
Teeth in the upper Jaw, and finding they were alfo 
wanting in Stags, Goats, Sheep, and other Ani¬ 
mals with which he was acquainted, took occafion 
to.affirm, .that all Animals that had Horns wanted 
upper Teeth. But Ray, teaching the Nature of 
Animals, lays this down for an Axiom, from which 
he infers, that neither the Ox, Stag, nor Range 
D eer, have Teeth in their upper Jaw becaufe they 
are horned. 

§.32. From thefe Confiderations appears the 
Order of our Dodtrine; for in the firft Place 

we 
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we are to confider 1 Life; then Health, after¬ 
wards Difeafes; and laftly their feveral Reme¬ 
dies. 

1 Life is the Sum or Aggregate of all the Actions 
refuking from the Stru&ure of the feveral Parts in 
the human Body ; when all thofe Adtions are per¬ 
formed with Eafe and Perfection, it is called 
Health. 

§.33. Hence the firft general Branch of 
Phyfic in our Inftitutions is termed Ph ysiolo- 

. gy, or the Animal Oeconomy; demonftra- 
ting the feveral Parts of the human Body, with 
their Mechanifm and Actions ; together with 
the Doctrine of Life, Health, and their feve¬ 
ral Effects, which refalt from the Mechanifm 
and Actions of the Parts. The Objects of this 
Branch have been ufually denominated Res 

naturales, Things natural or according to Na¬ 
ture. 

§.34. The fecond Branch of Phyfic is called 
Pathology, treating of Difeafes, their Dif¬ 
ferences, Caufes and Effects, or Symptoms; 
by which the human Body is known to vary 
from its healthy State. This Branch is diftin- 
guifhed into (1.) Diagnoftic Pathology, fo far 
as it defcribes the Difeafes of the Body; (2.) 
JEtiologiCy when it treats of their Caufes; (3,) 

Diacritic, when it confiders their Differences 
and future Events; and laftly, (4.) the Symp- 
tomatologic Part of Pathology, is that which 
explains the various Effets or Symptoms of 
Difeafes. —The Objedts hereof are termed res 

contra 
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contra naturam, Things preter-natural, or con- 
trary to Nature. 

§. 3 5. The third Part of Phyfic is termed 
Semiotica,which fhews the Signs diftinguiftt- 
ing between Sicknefs and Health, Difeafes, 
and their Caufes in the human Body; it alfo 
imports the State and Degrees of Health and 
Difeafes, and prefages their future Events. The 
Objects of this Branch are the Non-naturals as 
well as the Naturals (§. 33.) and Preter-natu- 
rals (§. 34.) 

§. 36. The fourth general Branch of Phyfic 
is termed Hygiene, or Prophylaxis; which 
teaches us what Remedies are proper, and how 
they are to be ufed; to preferve Life and pre- 
fent Health; and, as much as pofiible, to pre¬ 
vent Diftempers. The chief Objed: hereof is 
the Non-naturals, or Res non-naturales. 

§.37. The fifth, and laft Part of Phyfic, is 
called Therapeutica ; which inftruds us 
in the Nature, Preparation, and Ufes of the 
Materia Medica; and the Methods of apply¬ 
ing the fame, in order to cure Difeafes and re- 
ftore loft Health. This Branch is called Me- 
thodus Medendi, fo far as it Points out the 
Means and Cure; which are comprized under 
three Heads: (1.) Pharmacy x, or the Prepara¬ 
tion and internal Ufe of Medicines; (2.) Die¬ 
tetics 2, or Regimen, refpeding a Regulation 
of the Diet, Air, &c. And (3.) Surgery 3, 
comprehending manual Operation with Inftru- 
ments, and topical Remedies. 

By 



§■ 38- °f Phfic- 79 
1 By the Materia Medica we here intend all Re¬ 

medies, taken as well from Diet as Pharmacy; in 
which ample Signification Diofcorides has defcribed 
the Materia Medica. 

a Natural Remedies, as they come firft to our 
Hands, are very often unfit for the Stomach, too 
ftrong in their A6tion, naufeous to a Patient, or 
elfe not fufficiently exalted in their Virtues. Phy- 
ficians have therefore induftrioufly contrived to ren¬ 
der them more innocent, grateful, and efficacious, 
by fubjedling them to various Preparations, Com- 
pofitions, and Changes *, and this is the Bufmefs of 
Pharmacy, whether Galenical or Chemical. 

3 The Methodus Medendi points out to us the 
curative Indications, with the Time and Method 
of applying Remedies, being the immediate Foun¬ 
dation of the extemperaneous Prefcription of Me¬ 
dicines, and of the general Rules to be given by 
the Phyfician for the Patient’s Recovery. 

§.38. Having thus diftributed Phyfic under 
its proper Heads, agreeable to the Nature of 
the Art itfelf, as well as the moft convenient 
Method of teaching and learning the fame, 
which is alfo approved by the eftablifhed Cu- 
ftom of the Profeffors through many Age paft* 
we fhall next proceed to treat of the feveral 
Branches feparately in that Order. 

\ 
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PHYSIOLOGY. 
§• 39-; & ^HE human Body, we find by A- 

natomy, is compofed of[olid and 

fluid Parts. 

Fluids are thofe Bodies which confid of infenfi- 
ble Parts, having fo fmall a degree of Cohefion, 
that they eafily feparate from each other, and give 
way to a fmaller Force than will remove the whole 
Body; we fay, confiding of infenfible Parts, to 
didinguifh them from a Heap of Sand, which 
might otherwife claim this Definition of a Fluid. 

Solids are thole Bodies whofe Parts cohere toge¬ 
ther fo drongly, that the whole is fooner removed 
by any Force from its Place, than its Parts fepa- 
rated from each other. There are various degrees 
of this Firmnefs or Solidity ; thofe animals Solids 
are the mod firm which redd Separation with the 
greated Force ; fuch as Tendons, fome of which 
cannot be pulled afunder by the force of two thou- 
fand Weight; thofe Parts are the lead folid which 
have fo weak a Cohefion, that they may be fepa- 
rated by a Force not much greater than what they 
fudain in the healthy living Animal; fuch as the 
cortical Part of the Brain. Thofe Parts of the A- 
nimal are the mod duid which are feparated from 
each other with the lead Force, and are the mod 
eafily put in Motion *, fuch as the perfpirable Mat¬ 
ter of Sanfforius; but thofe are the lead duid which 
are the mod vifcid and ropy, fuch as the Mucus of 
the Nofe, ££c. 

§. 40. The 



§.40. The folid Parts of the human fiody 

are either membranous Pipes, or Veflels includ¬ 

ing the Fluids, or elfe Instruments1 made up 

of thefe, and more folid Fibres, fo formed and 

conneded, that each of them is capable of 

performing a particularAdion by the Structure, 

whenever they (hall be put in Motion; we find 

fome of them refemble Pillars2, Props 3, Crofs- 

Beams 4, Fences 5, Coverings6, fome YtkzAxes 7, 

Wedges8, Leavers 9, and Pallies10; others like 

Cords 11 y Prefj'esI2, or Bellows *3; and others 

again like Sieves x4, Strainers G, Pipes l6, 

duitsl7y and Receivers18; and the Faculty of 

performing various Motions by thefe Inftru- 

ments, is called their Functions 19 ; which are 

all performed by mechanical Laws 20, and by 

them only are intelligible. 

1 Inflruments are compound Bodies, which by 
the Size, Figure, Connexion and Difpofition of 
their Parts are capable of performing determinate 
Adions for particular Ufes. Thus the Dentes Ma¬ 
lar es arecompofed of the moft compad and boney 
Matter, fit for dividing the more folid Aliments; 
Their Surface is rough and unequal, fit for holding 
faff and grinding the Food j Their Articulation in 
the Sockets of the Jaws is the moil firm, that they 
may not be loofened or pulled out in the Adion *, 
Their Size too is determinate, fo as to be propor¬ 
tionable to their Office, and the Jaw in particular, 
as well as the human Body in general; all which 
Circumflances concur to this effed ; to wit, the 
Divifion of hard, tough, and folid Aliments, by 
the rough Surfaces of thofe Teeth. Several of thefe 
fituple Inflruments are ufually joined together into 
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one Organ, or compound Inflrument, as Mufcles 
and Bones make up the Hand, &c. 

4 Pillars are perpendicular Supports, fixed up¬ 
right under the Body which they l'uflain. 

3 Props, are every thing which fuflains the whole, 
or feme Parts of the Body, from receding out of 
their proper Places. Thus the Feet are the gene¬ 
ral Supports to the whole Body, the Veffels to their 
contained Fluids, &c. 

4 Crofs-Beams, are Supports, whofe Diredion is 
parallel to the Florizon, or other wife inclined, as 
the Ribs, Clavicles, and the digaftrick Mufcles, with 
refped to the Tongue, &c. 

5 Fences, are hard, and refilling Parts, which 
keep off external Violence from the more tender 
Parts, which they defend: thus the Cranium is a 
Helmet to the Brain, the Sternum a Shield to the 
Heart and Lungs, 

6 Coverings, are flat and flexible Fences, being 
tough as Leather, defending all the external Parts 
of the Body *, fo tough and hard is the Skin fome- 
times found, that there are feveral Inflances of Bones 
being broke by external Violence, without any In¬ 
jury fuftained by that Part. 

1 Axes, are fixed Points, upon which Leavers 
turn to raife fome Weights, fuch as the Trochanter 
major, to the Glutaei Mufcles; the Patella to the 
extending Mufcles of the Leg, &c. 

8 Wedges, are fharp edged or pointed Bodies, 
having feveral Sides, and a larger Bafis, fitted for 
cleaving and cutting hard Bodies afunder ; like the 
Dentes Canini, and Incifores. 

9 A Leaver is an inflexible right Line, moving 
upon a fixed Point, to which it is faflned ; fuch as 
all the long Bones. 

ro Putties, are either moveable or immoveable 
Points, over which a Cord defends in an angular 
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Direction to raife fome Weight; as in the Tendons 
of the digaftrick Mufcles of the lower Jaw, and the 
Trochleares of the Eye. 

** Cords, are flexible Lines whereby Powers raife 
Weights to which they are fafcned , fuch are the 
Tendons, Nerves, Mufcles, &c. 

12 Prejfes, are inflexible Plains which approach¬ 
ing each other by incumbent Weights or Powers, 
prefs upon the intervenient Body; fuch as the Heart, 
Stomach, LL. 

13 Bellows, are Machines which take Fluids into 
aJarge Cavity, and expel them through a narrow 
Aperture , fuch are the Thorax and Windpipe. 

14 Sieves, are Plains perforated with many fmall 
Holes, which only tranfmit fuch Parts of Bodies as 
are lefs than the Diameter of thofe Perforations, re¬ 
taining and feparating thofe Parts which are grofler; 
fuch as the fmalleft Blood Veflels, with their late¬ 
ral Lymphaticks, which exclude the red Part of the 
Blood, with the other Glands. 

15 Strainers, or rather Filters, are Plains perfo¬ 
rated with the molt minute, but oblique Apertures, 
which tranfmit the thinneft Part of Fluids, and keep 
back the more grofs j fuch as the lacteal Veflels in 
the Inteftines. 

16 Pipes, or Veflels, are the Tubes diftributed 
through every Part of the human Body, in which 
are contained their proper Fluids in Motion. There 
are three Kinds of thefe Veflels, which keep their 
contained Fluids in a continual progreflive Motion 5 
Arteries, Veins, and the intermediate Veflels which 
connect them ; the two firft being conical, and the 
laft cylindrical. 

17 Conduits are another kind of Veflels, through 
which Liquors are conveyed, but not conftantly, 
they being fometimes empty, at other times full: 
fuch as the Auricles and Ventricles of the Heart, &c, 
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the Figure of them is various, neither conical nor 
cylindrical. 

18 A Receptacle is a hollow Body, which receives 
fome Fluid, in which it continues for a certain 
time •, the Bladder for Urine *, Bile and Semen are 
confiderable Receptacles the Folliculi Adipofi, are 
expanfions of the Extremities of the Arteries •, the 
Pituitary Sinus, the fimple Glands, and Mucus Re¬ 
ceptacles of Vat crus in the Uterus, &c. whence it ap¬ 
pears that there are many Fluids in the human Body 
which are not kept in a continual Circulation. 

19 A Funffiion, or Office, is the Power of abting, 
which depends upon the Structure of the Organ 
but the Function put in Practice by Motion is the 
Abtion of the Organ. 

so If the feveral Parts of the human Body agree 
thus with the Structure of mechanical Inftruments 
which we have juft now enumerated, they muft alfo 
neceftarily abt by the fame Laws *, for the Force of 
every one of thofe Parts confifts in the Motion 
which they produce; and by whatever means that 
Motion is effebted in the human Body, it is always 
performed agreeable to the general Laws of Me- 
chanicks. There are indeed fome who think that 
thefe Abtions ought not to be explained by mecha- 
nick Laws, fince the mechanical Caufes of them are 
unknown to us ; but in faying this, they fhew very 
little Confideration •, for we are not treating of the 
Caufes, but the Eftebts fubjebt to mechanical Laws. 
There are many, and confiderable Motions perform¬ 
ed in Nature, of whofe Caufes we are ignorant; 
but the Motions themfelves are always fubjebt to 
thofe univerfal Laws which appear to be true in all 
lenfible Bodies; even the Loadftone, the Caufe of 
whofe Action is molt concealed from us, performs 
its Motions by certain and known Laws ; which 
once obferved, never foils to be true when applied 
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to future Experiments. The human Body performs 
various Motions, the Caufes of which are ablolute- 
ly concealed from us; but the Effects of thofe Mo¬ 
tions are the Elevation of Weights by fixed Cords, 
the Propulfion of Fluids through their feveral Vef- 
fels, Cff. which Effedls being fimilar to thofe which 
are produced by mechanical Caufes, are not go¬ 
verned by any other Laws. 

§.41. The fluid Parts of the human Body 

are included in their refpedtive Solids1, orVef- 

fels, by which they are kept in a conftant and 

determinate Motion 2 or Circulation ; being of¬ 

ten Jeparated 3 from each other, mixed4 toge¬ 

ther again, and varioufly changed5 in different 

Parts of the Body, whofe Veflels and continu¬ 

ous Parts are moved6 by them; the Sides of 

the Veflels are wore away 7, changed in their 

Figure, and again renewed by them ; all which 

Adtions are performed agreeable to the Laws8 

or Principles of Hygrojiatics 9, Hygraulics ID, 

and Mechanics11 ; by which they ought there¬ 

fore to be explained, yet fo as to have a ftridt 

regard to the particular Nature 12 or Texture 
of each Fluid; and upon thefe Principles alone 

depend entirely the Adtions of each Part, fo 

far as we are capable of knowing by all Kinds 

of Experiments. 

1 All the great Difcovcries and Knowledge in 
thefe Parts which we now poffefs, is owing to 
the Induflry of the Moderns *5 for the Ancients, 
tho5 they were not ignorant that our Fluids had a 
Motion, yet they did not look lor the Caufe of that 
Motion in their Veflels *, nor were they at all curb 
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ous in determining their Nature, Elafticity, and 
conical Figure ; but we are now fenfible that the 
Fluids of the human Body exert no lefs Force to 
dilate their Veffels, than their containing Veffels do 
by their Contractions exert in order to drive them 
forwards. 

1 There is nothing in the arterial Blood itfelf 
which fhould determine it to flow to Parts remote 
from the Fleart, nor to make it return to the Fleart 
in a contrary Direction *, the Determination of that 
Motion is from the Heart. 

3 A Separation is again made of the different 
Liquors, which before apparently formed one fi- 
milar Fluid flowing thro5 one Canal ; after which 
Separation, thole different Liquors continue their 
Courfe apart thro5 different Veffels of their own ; 
all this is perform’d in the Arteries : thus the Aorta 
receives the Blood, which was before intimately 
mix’d, from the pulmonary Vein, and diftributes 
in fuch a manner thro5 the Body, that the fangui- 
ferous Arteries contain the red Blood, the Lym¬ 
phatics its pellucid Part, the Veffels of the falival 
Glands draw off their Fluid, the femeniferous Tubes 
the Semen ; and fo in the Pancreas, and other Parts, 
particular Fluids are convey’d off diftinCt from the 
Blood. 

4 The Fluids are fo intimately mix’d again with 
each otxher, that there is no Part of one but may 
be found to contain fome Part of the other *, this 
Intermixture is performed chiefly in the larger 
Conveyances, as in the Vena cava, near the Heart, 
where all the Lymph, Chyle and Blood, returning 
from the feveral Parts of the Body, are pour’d into 
one Mafs; as alfo in the Sinus of the pulmonary 
Vein, the Sinus’s of the Brain, and other venous 
Receptacles. 

What 



5 What a Power the Veflels exert in changing 
the Condition of their included Fluids, is apparent 
in the Bile, which may be formed merely from 
Bread and Water; but how very different is the 
Nature of Bread from that of the Bile ? and yet 
the Bread and Water furfer no other Action to 
convert them into Bile, but that of Mixture with 
the other Fluids already in the human Body, in 
Conjunction with the determinate Action of the 
Veflels in each Part. 

6 All the Motions in the human Body proceed 
primarily from the Fluids *, the Bones are moved 
by the Mufcles, the Mufcles by their Nerves, and 
other Veflels, and thefe again by their contained 
Fluids. 

7 The Attrition fuffer’d by the Sides of the Vef- 
fels from their Fluids, is in proportion to the Ve¬ 
locity of their motion if the Blood in the Arte¬ 
ries is impell’d again A their Sides with a double 
Velocity, they will be alfo repeil’d again by them 
with a double Force. The Arteries in the cortical 
Part of the Brain, tho’ fo many times fmaller than 
the Hairs on one’s Head, do fuffer an almoA infi¬ 
nite Number of Shocks from the Force of Pulia¬ 
tion *, they muA of necefiity be therefore continu¬ 
ally ground away and impaired, and muA confe- 
quently require continual Reparation by new Par¬ 
ticles. 

8 Fluids are in general fubjedt, I. To the fame 
Laws and Affedfions which are demonArated to 
obtain thro’ all Bodies whatever. II. To thofe 
which hold true with refpedf to the Particles of 
folid Bodies ; for the component Parts of Fluids 
are no other than folid Corpufcles. And, III. To 
thofe proper to themfelves as Fluids. 

9 By hygroftatic Laws we mean thofe Affedlions 
of Fluids ufually denominated hydroAatical, with- 
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put refpe£l to any particular Qualities in Water, 
•as the latter Term would feem to import. Archi¬ 
medes going to treat of the Laws of Gravitation in 
Fluids, fdrlt of all propofes four general Axioms. 
As, 

I. That the whole Aggregate of the Fluid 
is perceptible by our Senfes. 

II. But that no Tingle Particle of it is fo to 
the naked Eye. 

III. That the Particles and whole Aggregate 
of the Fluid gravitate. 

IV. That their component Parts may be fe- 
parated by the lead Force. 

From whence he deduces the general Laws, to 
which are fubjecled all the Fluids hitherto known, 
refpedting barely their Fluidity, without regard to 
the determinating Properties of particular Fluids, 
or the Nature and Form of their containing VefTels. 
Therefore as thole general Laws hold true of all 
Fluids, they may be alfo as juflly applied to the 
Fluids of the human Body. 

xc Hjgraulics is alfo rather ufed by us here than 
the received Name Hydraulics, becaufe we would 
not be underftood to regard Water in particular, 
which does not include the feveral Properties of 
the Fluids in the human Body. Hygraulic Laws 
or Principles exhibit the Phenomena of Fluids mo¬ 
ving thro’ particular VefTels or Tubes; but the 
VefTels in the human Body are fome of them cylin¬ 
drical, giving no Refifbance or Change by their 
Figure to the motion of the Fluid as in thofe 
Tubuli which form the Anaftomofes of the evanefeent 
Arteries with the incipient Veins; and others of 
them are converging and conical, where the Sedlion 
or Diameter of the Tube is always leffening, and 
the Refinance of it continually increafmg, by which 
paeans alfo the Impulfe and Fri&ion of the Fluid 
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againft the Sides of the Veffel are perpetually aug¬ 
mented ■, while other Veffels are diverging, where 
the Sedtions of the Tubes are continually enlarging, 
fo as to diminifh their Refinances. The cylindric 
Veffels in the human Body, are thofe between the 
Arteries and Veins, the perfpiracles of the Skin,ddV. 
The conical converging Veffels, are all the Arte¬ 
ries, and the Vena Portce, after its Entrance in the 
Liver j and the diverging Veffels are all the Veins 
and excretory Duetts. 

11 That Fluids are alfo to be confider’d mecha¬ 
nically, is apparent from their component Parti¬ 
cles being Solids; therefore when the Parts of a 
Fluid perform any Addon, they do it by the fame 
Laws by which Solids adt; and the Effects or 
Addon of a Fluid is no more than the Sums of the 
Actions of their component folid Particles. 

11 Were the Fluids of the human Body poffefs’d 
of no other Properties but fuch as are in common 
to pure Water, and were its Veffels metalline Tubes 
infinitely refitting, the forementioned Principles 
would then be of themfelves fufficient to explain 
their Addons *, but many of our Fluids contain 
elaftic Globules, and all of them are compounded 
of Oil, Salt, Earth and Water, varioutty attract¬ 
ing and repelling each other ; their containing 
Veffels are alfo made up of elaftic Fibres, admit¬ 
ting reciprocal Elongations and Contractions ; 
therefore the Fluids in the human Body do not 
ftrictly follow either hygraulic or hygroftatic Laws, 
but they ftray from thofe Principles in proportion 
to the difference which obtains between them and 
common Water ; nor are our Veffels fubjedt to the 
Laws laid down by lierones for Tubes infinitely 
refitting Fluids in motion *, the Particles of the 
Blood are continually attracting each other, and 
run into Cohefions proportionable to their Con¬ 
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tadls ; which is an Affedtion not common to all 
Fluids, but only peculiar to the Blood, and fomc 
others. In an intermitting Tertian the Patient be¬ 
comes chill’d, and fhakes or trembles with a con¬ 
tinual Anguifh or heavy Pain , in a while after he 
grows hot and feverifh, and the Fit leaves him 
with a Sweat, and a lateritious Sediment in his 
Urine. In the fame manner it will return again in 
36 Hours time, and probably continue thus for 
feven Fits fucce {lively, the Difeafe grov/ing ftili 
worfe and worfe at each Fit till the fourth, and 
from thence gradually diminifhing to the feventh. 
The manifeft Caufe of all this Diforder is appa¬ 
rently an Obftrudtion in the fmalleft Velfels ; but 
no Mortal will ever explain all thefe Appearances 
by the Principles of Plygraulics and Hygroftatics, 
becaufe they arife from a Change made in the con- 
ftituent Particles of the Blood. 

§. 42. By human Life1 I would be here un- 
derftood to mean in the common Senfe of the 
Word, that Condition of the feveral fluid and 
folid Parts of the Body, which is abfolutely 
neceflary to maintain the mutual Commerce 
jpetween that and the Mind to a certain De¬ 
gree 2, fo as to be not perfedtly removed be¬ 
yond the Power of being reftored again. It 
would be inconfiftent with my Defign here, 
to give as yet a more ample Definition of Life; 
nor can I give a more clear Idea of Health, 
before we enter upon its Principles, than that 
at 

1 Life cannot be defined well till its Phyfiology, 
or Nature and Principles of Adtion, have been fir ft 
confidered ; for it is the Sum or Aggregate of all 
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the Adtions performed in the human Body ; to 
give a particular Defcription of which is the Bufi- 
nefs of Phyfiology. 

a It is fometimes no fmall Difficulty for us to 
diftinguifh between a dead and living Body, as in 
People almoft drown’d, in Syncopes, &c. where 
the moft apparent Signs of Life are abfcnr. A 
young Nobleman, the only Son of a great Family 
in Brabant, being taken out of the Waters for 
drown’d, without any apparent Signs of Life, was 
thus cold and lifelefs convey’d Home; in which 
manner he continued, as every Body imagined and 
reported, to be dead ; but a Perfon fkill’d in Na¬ 
ture had the apparently dead Body rolled upon a 
Calk, and ordered Air to be blown up the Anus 
with a Pair of Bellows, continuing as it were to 
torture the Body till it had recovered an evident 
degree of Refpiration and Senfe, and afterwards all 
the Faculties of Life, furviving the (otherwife) cer¬ 
tain Death for many Years. —— The youngeft 
Daughter of a 'Dutchman living in the Colonies of 
America, oy d of an epidemical Fever \ hereupon 
a Slave of Angola runs to the crying Mother, and 
promifes he would quickly reflore the dear Soul to 
life j then gather d fome very ftrong Plants, which 
after chewing he fpit up the Nofe of the Body, 
and opened its Mouth ; and after repeating the 
Experiment ten times, the Patient recovered her 
Life ; what Remains there could be of Life in that 
State is difficult to determine, tho5 the Motion of 
the Heart, Blood, and Refpiration, had all ceafed, 
and according to the receiv’d Definition the Patient 
was really dead ; but the African Slave thus velli- 
eating the tender Nerves in the Nofe (of the Body 
not yet touch’d with Putrifa&ion) by the moft 
Simulating vegetable Juices, fo far agitated that 
which moves the Nerves, as to excite them to mo¬ 
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tion, make the Heart contraft, and propel for¬ 
wards its Blood. The Condition of the Girl now 
mentioned leems to be in a fort of Medium be¬ 
tween Life and Death. If by Life we mean a cir¬ 
cular motion of the Fluids thro’ the Heart, Lungs, 
and Cerebellum 3 and if by Death we underhand 
luch a Di Ablution of the vital Organs, that they 
are quite irrecoverable, the mean State of thefe two 
will be a Stagnation, or abfolute Reft of the Fluids, 
yet capable of being put in motion. 

§.43. But in order to obtain a juft Know¬ 
ledge of what is neceflary to make (thefe, §. 42.) 
Life and Health prefent in the Body, we ought, 
(1.) to make an accurate Survey and Collecti¬ 
on of the feveral Appearances to be met with 
in them both, (2.) to enquire into the Subjects1 
in which thofe Appearances are feated, (3.) to 
inveftigate the Caufes2 * * 5 from whence they arife, 
(4.) the Injlruments 3 by which they are per¬ 
formed, and, (5.) the Effects which they thus 
produce, 

1 For the Life of the Heart is very different from 
that of the Hair and Nails, nor can we underftand 
Life as an Aggregate or Whole, till we have ac¬ 
curately furvey’d what it is in every fingle Fart of 
which the Body is compofed. 

1 A Caufe of any thing is a Being whofe Ex> 
iftence gives Being to fome Effect or other, and 
upon whofe Non-exiftence that Being or Effect 
muff: alfo ceafe to be ; fo long as the Heart con¬ 
tinues its motion, fo long does Life remain j but 
whenever that Organ ceafes to move, Life itfelf 
alfo ceafes to be ; the Motion of the Heart is there¬ 
fore the Caufe of Life, 

5 Inflruments • * %/ 
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3 Inftruments are intermediate Caufes, by which 
the firft Caufe produces its ultimate Effedt. Sup- 
pofe 1 have a mind to drive a Nail into the Wall 
with a Hammer, the firft material Caule is a mo¬ 
tion excited in the Body by the Influence of the 
Mind or Will, and the next is an increafed Velo¬ 
city or Influx of the nervous Fluid into the Muf- 
cles, which firft elevate, and then deprefs the Arm ; 
the third Caufe is the Hammer, of a determinate 
Figure, ftriking the Nail; the ultimate will 
therefore be motion in the Nail, by which it will 
penetrate into the Wall *, the firft Caufe then is 
motion in the Senforium, or Origin of the Nerves % 
the Inftruments are the intermediate or fecondary 
Caufes between that and the ultimate, m. the 
Nerves, Mufcles, and Hammer, 

§. 44. But as thefe particulars (§. 43.) to be 
obferved are almoft infinite in Number and 
Variety, in order to learn or teach them me¬ 
thodically, we ought to range them under pro¬ 
per Heads and Gaffes, and then treat of each 
by itfelf in order. 

§.45. And firft we ought to begin with thofe 
Adlions which are corporeal (per §. 30): but 
thefe are either, (1.) thole in common to both 
Sexes, or, (2.) proper to but one of them; the 
former of thefe are therefore to be confidered 
firft. 

§. 46. The corporeal Actions in common to 
both Sexes may be next diftinguifhed into, (1.) 
thofe performed by Adults, or, (2.) by the 
Foetus and incipient1 Animals; but of thefe 
again, the firft is to be confidered before the 
iaft, (per §. 30J 
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1 The Order of Nature would diredt us to be¬ 
gin our Hiftory of the human Body where the 
Body itfelf begins to be formed ; but that is re¬ 
pugnant to the Rule, which commands us to be¬ 
gin firft with thofe things which are the mold ob¬ 
vious and eafy to be known. The Mechanifm and 
Nature of the firft Rudiments of the human Body 
are entirely concealed from us; even the Know¬ 
ledge we have of the Mechanifm and Adtion of the 
feveral Veffels and Vifcera in a Foetus, is firft taken 
from a Comparifon with thofe of Adults * and 
where the Adult will refledl no Light by Analogy 
to the Nature of fome Parts in the Foetus, we are 
in a manner left in the Dark. 

§. 47. But all thefe Particulars (§. 43, 44,45, 
46.) are link’d together in fuch a manner, that 
by mutually performing the Office of Caufes 
and Effedts to each other, they feem to make 
a continued Circle without Beginning or Endj 
which make it an almoft infuperable Difficulty 
to confider them in a juft Order *, without a« 
ny difagreement t6 the Rules of good Me¬ 
thod. 

? An Enquirer after Truth fhould adhere to the 
Rule of laying down nothing but what he has be¬ 
fore demonftrated in fome preceding Proportion ; 
but whenever one begins to explain the Adlions of 
the human Body, we fhall always find there are 
fome things neceflary to be premifed which are not 
as yet demonftrated. The Heart is by every one 
acknowledged for the primary Machine, from 
whence the motion of the Blood and Life arife i 
but the A61 ion of the Heart cannot be underftood 
before the Nature and Adtion of a Mufcle has been 
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explained, together with the Blood, and the ner¬ 
vous Fluid from the Brain and Cerebellum; but 
thefe Spirits again arife from the Blood, propell’d 
to the Brain by the Force of the Fleart, whofe 
A&ion we are invefligating ; and thus our Enqui¬ 
ries may run in a Circle, without finding any be¬ 
ginning, where it will not be neceffary to call in 
the Ideas of other Parts, in order to explain thofe 
we firft treat of. It is beautifully obferved by 
Hippocrates, that “ every thing in the human Body 
“ is fo difpofed in manner of a Circle, that you 
“ will find the End where you would look for 
** the Beginning, and the Beginning where one 
“ might expeft the End.” And Pitcairn affirms 
for a Truth, that one Part of the Body is not form¬ 
ed before the other, but that all the Vifcera were 
created and made at one and the fame time; for 
all their Ehefts prove in the End to be the Caufes 
of thofe very Effefts. 

§.48. Tho’ of all Methods that feems to be 
the beft, which Beginning with the Aliments1 

at their firft Aflumption into the Body, pro¬ 
ceeds to confider the fucceflive Changes which 
they undergo in the fame; not leaving them 
till formed into the folid and fluid Parts of the 
Body itfelf, and producing their feveral Add¬ 
ons : for as the whole Body is made up of thofe 
Aliments, which we are capable of ftridly ex¬ 
amining by our Senfes, and as its various Acti¬ 
ons are alfo performed by their repeated inge- 
ftion, this muft be apparently the molt eafy 

and certain Method of attaining to a Know¬ 
ledge of the human Body, 



Kinds and Preparations 

1 If the Law of Order or Method directs us to 
make our Beginning at the firft Rudiments of the 
human Body, it even then feems mod juft to be¬ 
gin firft with the Aliments ; for what we receive 
primarily from our Parents, is fo final 1 a Particle 
as to be imperceptible to us ; whereas every Grain 
by which we exceed that Particle, fo as to be en¬ 
larged to this fenfible Bulk, is taken from the 
Aliments. 

§. 49. The Aliments then, are either Solid 
or Fluid1 ; and therefore capable of being eat 
or drank. The Subftances ufed for thefe Offi¬ 
ces, were, in the firft Ages of Mankind, only 
Water 2, and the natural Products ofthe£^r/y&3* 
as we learn from facred and profane Hiftory, 
as well as from the ancient Poets and the Na¬ 
ture of Things; but foon after, Men began to 
feed upon fome of the fluid 4 and folid Parts of 
Animals, with thofe of Fruits and efculent 
Vegetables, varioufly prepared by Art. 

1 Something of fluid Aliment is often taken in 
from the ambient Air, abforbed by the Fence inha- 
lantice of the Skin. Paracelflus even afterts that 
he faw a Man nourithed by means of Plafters, 
which were applied to the Hypochondria. 

a Water is the Principle from whence Thales, 
Paracelflus, Helmont and Boyle, deduce the Origin 
of all Bodies, whether animal or vegetable ♦, and 
Mofes by divine Infpiration afterts, that Filli and 
Fowl, which make a very great Part of the Ani¬ 
mal Creation, were produced from this Element. 
We find the Ufe of Water as a Drink to be ex¬ 
tremely ancient, both by the Confent of profane 
as well as facred Hiftory, and other Monuments 
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of Antiquity. By facred Hiftory we alfo learn, that 
Noah, and by the profane that Bacchus, were the 
firft that introduced the drinking of Wine, both 
of them living a long time after the Creation of 
the World *, but before their Times we may juftly 
conclude that every Man was well contented with 
pure Water for his Drink, which makes the fluid 
Vehicle for nourifhing and fupporting the whole 
animal as well as vegetable Gaffes of the World. 
The drinking of Ale, whofe Invention is by An¬ 
tiquity afcribed to Ofiris, was not cuilomary for 
many Ages after Noah ; and even in our own pre- 
fent Times, all the Drink we ufe is in a Ariel Senfe 
nothing but W ater *, for if that Fluid receives any 
Addition by Art, it is rather to render it more 
agreeable to drink, than to make it a better Men- 
ftruum to allay our Third, and difloive the more 
folid Aliments. 

3 Before the Ufe of the Plough was invented,, 
our Species liv’d entirely upon the Fruits of the 
Earth; and when that was contrived, they feem 
to have liv’d many Ages after without hunting the 
Cattle for Food, fince they had no Weapons for 
that Ptirpofe. The Creator favour’d our firft Pa¬ 
rents with eating of Garden Fruits only, but he 
afterwards indulged Noah with Flefh of all Kinds ; 
which Account is alfo agreeable to that of the 
golden Age, given us by the Poets ; and Pytha¬ 
goras alledges the Authorities of the moil ancient 
Times, when he fo ftri&ly commands Men to ab~ 
ftain from Flefh. 

4 Among the fluid Parts, we may reckon Milk 
and Eggs for the chief*, the Ufe of which was 
even granted Men by Pythagoras, in Imitation of 
Nature, who had appointed Milk for the firft: 
Suftinence of the new-born Infant, for which inno¬ 
cent Aliment fhe has therefore given it a natural 
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Appetite by Inftinft ; for the firft A6lion learned 
and prablifed by the new-born Infant is that of 
fucking, and if the Nipple is denied it, the Fin¬ 
ger is commonly put into the Mouth and fuck’d 
inflead of it. 

§. 50. Even fince thofe early Times, many 

People 1 have been fupported all their Lives 
with nothing but Vegetables2 and Water; and 
what is more, whole Nations have been con¬ 
tented to live in that manner; a Man was for¬ 
merly fhow’d about for a Spectacle in thefe 
Parts, who lived upon nothing but Grafs and 
Hay 3; while others have lived almoft wholly 
upon Fifh\; others barely upon Flejhs and 
Milk; whilft the Moderns fpread their Tables 
with almoft every Kind6 of Vegetable, Fifh, 
Fowl, and Quadruped; which Luxury of the 
Appetite is dill farther hightened by the vari¬ 
ous Artifices of Cookery, as the like Extrava¬ 
gance was formerly fatirized among the Ro¬ 
mans. 

1 The Brachmans, or mod ancient Philofophers, 
which were from their Habit called by the Greeks 
Gynefophifts, and who were particularly efleemed 
in the Time of Herodotus for their Antiquity and 
Uriel Morality, never admitted any thing but Ve¬ 
getables, and fome of the luperfluous Humours of 
Animals (as Milk, Eggs, Honey, &c.) to be their 
Food; but their Healths were not any ways im¬ 
paired by that Courfe, their Lives were rather of 
the greateft Extent, and their Minds fitted for 
Meditation, and the Culture of every thing curious 
;tnd learned; even fbnie of them5 Zoroafter and 
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Pythagoras^ are in a manner faid to be the firft 
Starters of philofophical Knowledge ; and even the 
mod devout Chriftians of iater Times, retreating 
into the Tandy Defarts from the public Tyranny, 
have fupported a long and healthy Life only by 
vegetable Roots, and other natural Products of 
the Earth, with firnple Water, which they met 
with in their Walks. 

a Many of the firft Colonies of the ancient Greeks 
fed only upon Beech, or the efculent Oak, which 
is alfo now brought over to furnifh the Tables of 
the Great in Spain and Holland. A very ingenious 
Gentleman accuftomed to a very regular way of 
living in Holland, began to live wholly upon Grafs, 
but was obliged to delift from it becaufe of a con- 
fequent Diarrhoea, which yet was without any 
Danger, and is cuftomary to the Cattle in Sp; ing- 
time. And in this manner the Perfian Army, be¬ 
ing fed only upon Herbs, differed a very great 
Lofs of their Soldiers by violent Diarrhoeas. All 
the maritime Ports of AJia, from Balfora to the 
Ganges, for the Space of a Thoufand Miles in 
Length, were fed only upon Plants. The Reli¬ 
gion of the Bramines was alfo received among 
thofe Inhabitants. The very robuft Natives of 
Brafil, who before the Approach of the Europeans 
often grew to the Height of feven Foot, and were 
no more decrepid at a Hundred than the Europeans 
at Seventy, lived upon nothing but the Grain 
Mayz, Sugar and Oranges *, but now they are fe« 
duced both with the Cuftoms and Difeafes of the 
Chriftians. 

3 A Child being left in a Defart by his Mother,, 
was educated among the Sheep and Goats, by 
which means he learned to eat Grafs; and when 
he was taken, he would pick out thofe from the 
feveral Plants brought him which were ufually 
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chofe by the Sheep; his Voice was like that of 
the bleating Cattle, being made a Shew to the 
common People in Holland. A noted Ruler in 
the States of Holland, famous thro’ moft Parts of 
Europe, took it into his Head to try upon how 
little a Man might live *, he fed for feveral Months 
upon nothing but Peafe, without any apparent 
Detriment from fo unaccuftomed a Diet, while the 
Table of his Family was all the time fpread with 
regal Plenty. 

4 Such were the Countries of the Idlhyophagi, or 
Fifh-eaters, mentioned by Herodotus, and the Peo¬ 
ple who inhabited upon the Borders of zEthiopia % 
and in our Time the Laplanders, and other Inha¬ 
bitants of the more northern Parts, make the Fifh 
they have lately taken, ferve them for Flefh ; and 
thole which have been dry’d, for Bread. 

5 The /Ethiopian Nation defpifing Grain, liv’d 
wholly upon Flefh and Milk, acquiring the Name 
of Long-livers, it being as cuftomary for them to 
attain the Age of a Hundred and Twenty, as Se¬ 
venty Years among us. The Abyfinians, their Po- 
fcerity, even to this Day live almoft in the fame 
manner ; to whom Lewis XIV. fent an Embaffy, 
which was treacheroufly flaughter’d by the Multi¬ 
tude ; along with the Embaffy perifh’d du Rouley 
and Auguftus Lippius, the latter of whom was a ce¬ 
lebrated Botanifl. God permitted our Species to 
eat the Flefh of Animals foon after the Flood, but 
with this Reftri&ion, that they lhould not eat their 
Blood, in which was the Spirit of Life. It was 
formerly judged that the Soul of Brutes refided in 
their Blood, for which reafon it was not lawful to 
eat Blood ; but God rather feems to have been un- 
willing that our Species fhould eat the recent Parts 
and Juices of living Animals, that they might not 
become more fierce and perfidious by fuch a Diet, 
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as now obtains among the People called Anthropo¬ 
phagi ^ or Man-eaters, whofe Society and Manners 
are the molt brutal and inhuman. And much in 
the fame manner we find that Brutes who feed 
upon the Flefh of other Animals alive, are the 
molt fierce, mifchievous, and untractable. 

6 We Europeans daily make our Aliments of Wa¬ 
ter, Milk, and all Sorts of fermented Liquors; 
with every Kind of Fowl, Fifh, and Quadruped, 
and an infinite Number of Vegetables and Prulfe, 
varioufiy mixed and prepared by Preferving and 
Cooking, with Salt, Vinegar, Oil, &c. and yet 
Life is tolerably healthy, and long enough by a fo- 
ber Life of them: even the Learned Bacon, as well 
as Celfus before him, condemn a too fevere and fitu¬ 
ple Diet, preferring a fober and licentious Variation 
in our Food. 

§.51. So that by a proper Ufe of the feve- 

ral mentioned Aliments (§. 49, 50.) whether 

fimple, mixed together 1, crude 2, or varioufiy 

prepared, we find that the Life, Growth, Nu¬ 

tritions, and Procreation of Mankind, is prin¬ 

cipally fupported and carried on. Nor does 
the different Nature of the Food make any 
great Alterations in the Subfiance5, or various 

Adlions of the Body; the Parts and Organs of 

a human Body in Health have therefore the 

Faculty 6 of converting the various Aliments 

into a Matter fimilar to their own, and fit for 

augmenting or reftoringl fuch Parts of the Body 

as are decay'd or confumed. 

1 The Great Man which we lately mentioned 
(§. 50. N. 3J to have lived only upon Peafe, af¬ 
ter he had acquired his Health by that means, 

H 3 quickly 
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quickly returned to his accuftomed Varieties, and 
that without any Impairment to his Health. 

1 A Gentleman of Learning delighted with the 
Profped of a ftrong Camp in France, began to take 
a drawing of it, for which he was taken up as a 
Spy, confined in a fubterraneous Prifon, and lived 
for feveral Months upon nothing but Horfe-beans 
and Water. He found for the firft few Days, that 
this unaccuftomed Diet difagreed with him very 
much *, but it became at length fo natural to him, 
that he has often declared in Company, after he 
was fet at Liberty, that he hardly ever enjoy’d 
better Health and Spirits than when he lived under 
Confinement upon that Diet. It is alfo a common 
thing for People to live many Years upon nothing 
but a Milk-diet, for fear of the Gout. And even 
I my felt have lived a confiderable Time upon the 
pooreft Whey and Bifcuit, without the lead Preju¬ 
dice to the Strength and Ad ion of my digeftive 
Organs. 

3 From fo foft and fluid a Subfiance as Milk only, 
arife Bodies even fo compad as the Bones, tough 
as the Tendons, and ftrong as the Ligaments. 

4 It is a mere Fable, that the Drinkers of Wine 
lofe the Strength of their mental Faculties, by ab- 
ftaining from that Liquor; for I have known a wife 
Man, who was much addided to Anger, live upon 
Whey only for the Space of fix Months by my 
Diredions. Hie Counfels which he gave during 
that thin Diet, were not in the leaf! inferior to his 
others. Calanus, the Gymofophift, who lived only 
upon Wheat and Water, was inferior to none of 
the Greeks, either in Quicknefs of Underftanding, 
or Sharpnefs of Wit. 

s The Blood of a Man, who feeds upon almoft 
every Kind of Aliment, and that of the Ox, who 
feeds upon Grafs only, is found to be almoft dired- 
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Jy the fame ; and upon a chemical Arialyfis, there 
is no fenfible difference to be perceived ; but by 
feeding too long upon Fifth, the Blood of Animals 
has been known to contract an Odour like that of 
very ftale Fifh. Nor is this to be at all wondered 
at, lince the vital Juices of Animals and tnofe of 
Vegetables, differ only one degree from each other; 
nor is there any greater difference between our Juices 
and thofe of other Animals ; even Plants themfelves 
are thus known to convert their Aliment into a Na¬ 
ture very different from its crude State ; the Aloe 
makes its bitter Juices from the fame Earth and 
Water as furnifh the mo ft fweet and aromatic Juices; 
and in this one fingle Botanic Garden at Leyden are 
nourilhed many thoufands of Plants by the Juice 
of one common Soil, which is afterwards converted 
into as many different Kinds of Liquors as there are 
Plants. 

6 There is an entire Renovation of all the Nails 
from their Roots in about fix Weeks time, in fuch 
People as cut them every Week for neatnefs. A 
broken Bone will be more ftrongly united than be¬ 
fore in lefs than the Space of two Months; and the 
Flair of the Head is wholly renewed in about four 
Months, as may appear from computing the Weight 
of Hair taken off at each time, infomuch that the 
whole human Body is almoft entirely changed in 
about fix Months ; and yet all thefe Maffes of our 
Body, fo often changed in our Life, are renewed 
and made out of our Aliments. But tho’ thefe ex- 
uvice differ in different Climates and Flabits of Body, 
as do alfo the Aliments, yet the fame Hair, Nails, 
Cuticle, and other Parts of the Body, are again made 
from the Aliment, notwithftanding their different 
Nature, when the Organs exert their due Force, 
by which they affimilate the Aliments into a Sub- 
ftance like their own ; but when that Force is ab- 

H 4 fent 
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fent in them,’ the Aliment acquires a foreign Na¬ 
ture, and caufes a Difeafe. Hippocrates obferves, 
that the former Races of Mankind, who fed upon 
the crude Grain, were fubjedt to many Difeafes, 
which are now avoided by preparing the Ali¬ 
ments. 

7 Suppofe all the Parts of the Body to be in their 
healthy State, deprive them of Aliment, and the 
whole will fhortly perifh ; but allow them no more 
than the browneft Bread and clean Water, and the 
fever al Parts of the Body will be as perfectly nourifh- 
ed and renewed, as from eating the richeft Varie¬ 
ties. There is therefore a certain Power in the hu¬ 
man Body, which can change the Nature of Bread 
and Water into that animal Subfiance of the Body, 
from which it before fo widely differed ; which 
Power does alfo produce the feveral Fluids in the 
human Body, differing from Water, from the very 
fame Aliments, in Conjundtion with that univerfal 
Bafis of all Liquors. Nor could all the Powers in 
Nature by any means confpire to make Blood, with 
the other fluid and folid Parts of the human Body, 
from thefe Aliments *, if this Power, refulting from 
the Texture and Adfions of the Parts, was once ab- 
fent. The conjunct Adtion of all the Bodies in the 
World could never fo much as form one human 
Tooth, from any or all of our Aliments, without 
that Power in the human Body itfelf, which con¬ 
verts the Subftance of the feveral Aliments into that 
of the Teeth, and each other Part. This Power is 
often call’d Nature •, being the aggregate Sum of all 
the Fundlions proper to the feveral Parts concerned 
in the Affimilation of the Aliment, or Converflon 
of them into the Nature and Subftance of the feve¬ 
ral component Organs of the human Body. 

§. 52. But 
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§. 52. But daily Obfervation and Experience 
informs us, that this Affimilation of the Ali¬ 
ment, may be performed with more or lefs 
Eafe in the human Body; (1.) according to the 
different Nature of the folid and fluid Aliments 
in their crude State, and, (2.) according to the 
different artificial Preparation and Changes 
which they undergo, in order to facilitate that 
Affimilation of them afterwards in the Body, 

§. 53. Therefore all Sorts of ripe1 Corn or 
Bread Pulfe (arealia2) after they have been 
dried, cleanjed 3, and ground4, are firft mix’d 
up with Waters, then well fermented6, and 
afterwards varioufly cooHdl by Fire; by which 
means they are much better fitted for conti¬ 
nuing the feveral Adtions, and renovating the 
feveral Parts of the healthy human Body. But 
the Parts of Animals we find by Experience 
are better fitted for the fame Purpofes, by va¬ 
rioufly cleanjing 8 and preparing their Parts by 

beating 9, expofing to the Air IO, pickling 11, 
and drying, boilingI2, potting, roafiingx3, bak¬ 
ing, or frying14, &c. 

1 For before they are ripe they are very watery, 
flatulent, and afford but very little Nourifhment. 

a By this Name we comprehend all thofe Plants 
which bear apetalous Flowers and farinaceous Seeds 
upon knotty and brittle Stalks, of v/hich the prin¬ 
cipal are, Wheat, Barley, Spelt, Rye, Oats, Mil¬ 
let, Rice, Maiz, &c. Before Wheat was cultiva¬ 
ted Men ufed Acorns in their ftead. Among the 
feveral Sorts of Corn, Oats and Barley turn the 

fooneft 
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fooneft fowr, which therefore afford the befl Ali¬ 
ment in putrid Diforders. 

1 Threfil’d and winnow’d from their Chaff, or 
common Integuments that defend the Grain from 
being injur’d by Infebts, which being hard and in- 
digeflible, ought not to be drefs’d with the Meal; 
but tho’ we juftly feparate the Grain from its ule- 
lefs Chaff, we might as properly retain the Bran, 
or inmoft Coat of the Grain, which would render 
the Bread more wholfome. 

4 That is, ground into coarfe Meal, or finer 
Flour •, but even then it requires further Prepara¬ 
tion to render it digeftible. Horfes fed with the 
crude Pafte of Meal do indeed grow fat, but then 
they become weak and unabbive. 

5 Water converts Meal into a moil vifcid and 
ropy Pafte, which would of itfelf produce a Leu- 
cophlegmatia, or pituitary Swelling, Palenefs and 
Weaknefs throughout the whole human Body ; it 
is even fcarce diffolvable in Water, for I.ads ufe 
Pafte as a Bait for their Hooks, to catch Fifh with ; 
it. very quickly fattens Poultry, and other Cattle \ 
but that Obefity is morbofe, and often fuffocate$ 
fuch Fowls as have been thus cramm’d. 

6 Meal may be kept many Ages uncorrupted, 
if it be defended from Infebbs, and the Moifture 
of the Air ; yet it is no fooner mix’d with Water 
into an uniform and dubbile Pafte, and furrounded 
with a warm Air, but the whole begins to fwell, 
and acquire an inteftine motion in its Parts ; the 
Surface appears full of Eyes, or fmall Holes, and 
exhales a ftrong or fowerifh Odour ; it alfo taftes 
fharp and acid, &c. and fuch a State of it is call’d 
Fermentation \ the Meal by that Operation lofes its 
glutinous Quality, becomes fryable, and more ea- 
fily mifcible with Water. But Experience affures 
us, thofe things digeft the moll cafily which dif- 

folve 
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folve the moft readily in Water, and thofe the 
moil difficultly which are leaft apt to mix with 
that Fluid ; hence fat Subftances of all Kinds are 
very difficultly digefted and affimilated. But as 
fuch an acid Smell and Tafte is both unhealthy to 
the Body and unpleafant to the Palate, the Fer¬ 
mentation ought therefore to be ftopt before it ar¬ 
rives at that degree; and this is done with Fire, 
by baking the Dough into Bread. 

7 Baking frees the Dough from a great Part of 
its fuperhuous Moifture, and at the fame time dis¬ 
charges the acido-areal Fumes of the Fermentation, 
which thereupon ceafes *, thus by degrees the Fire 
makes a hard Cruft upon the Surface, raifes the 
Bread, and renders it more dry, firm, and eatable. 
If it be bak’d a fecond time in the like Heat, it is 
then call’d Bifcuit *, which if kept free from Infedts, 
will keep found for Years in the very hot and 
moift Air under the Equator, where it corrodes 
Iron. Bread thus prepared eafily diftolves in Wa¬ 
ter, notwithftanding its Hardnefs, without becom¬ 
ing glutinous, and is of all Breads by much the 
moft wholfome. 

8 Cleanfed from their Impurities and Hairs, that 
the fame might not happen in us as does to the 
wild Goats, who fwallowing Hairs into their Sto¬ 
machs, have them ftuck together by glutinous 
Vifcidities, fo as to form a hard Ball, being the 
Caufe of many confequent Diforders, and even 
Death j alfo freeing them from their Blood, ac¬ 
cording to the Direction of Mofes; which is a moft 
neceflary Cuftom in the hotter Countries, becaufe 
the Fleffi of thofe Animals who retain their Blood, 
quickly putrifies. 

9 Beating of Fleffi always renders it the more 
tender, lufcious, and eafy of Digeftion ; for the 
Juices are extravafated out of the broken Veflels, 

and 
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and diflributed between the flefhy Fibres. The 
lame Effedt has alfo hunting or chafing the Ani¬ 
mal with Dogs before it is kill’d ; fo that the Game 
which are this way taken, are generally much pre- 
ferr’d to home-fed and kill’d Animals of the fame 
Species, as being of a much higher Relifh. 

10 Keeping of Flefh a moderate time in the Air 
alfo renders it the more tender, grateful to the Pa¬ 
late, and eafy of Digeftion ; infomuch that a Per- 
fon may eat double the Quantity, without any Pre¬ 
judice to his Stomach, that he could of frelh-kill’d 
Meat; for v/hen the Juices of the Flefh begin to 
ferment, and incline towards a Putrifadlion, the 
Parts of the Humours become more volatile, their 
Salts more pungent, and the folid Fibres more 
tender *, but the fame Air, if it be cold, and agi¬ 
tated with ilrong Winds, prohibits Putrifadlion, 
and more efpecially fo when full of Smoke, which 
is replete with the volatile acid Salt of burning 
Wood, an utter Enemy to Putrifadlion. 

11 Meat is pickled with a Defign either to pre- 
ferve it from Putrifadlion, to give it a more agree¬ 
able Tafte, or to render it of more eafy Digeftion 
in the Stomach ; the Hrft Intention is anlwered by 
rubbing in common Salt, Nitre, Wine, Vinegar, 
and drying in the Wind or a Stove ; the two latter 
Intentions are anfwered with Salts, Acids, Sweets, 
and Spices. 

12 Flefh boiled in Water communicates almoft 
all its Virtue to the Broth, infomuch that by chang¬ 
ing the Water, and repeating the boiling, every 
thing which is agreeable to the Palate and nou- 
rifhing to the Body may be extradled, fo as to 
leave an infipid and ufelefs Skeleton. If this Broth 
be infpiffated it poffeffes all the Virtue of the Flefh, 
and being diftilled with an intenfe Fire, affords a 
larger Quantity of volatile Salt than the Flefh, be¬ 

ing 
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ing itfelf more fapid, and fubjeCt to putrify in a 
fhorter time ; for the Flefh may be kept in a tem¬ 
perate Air about three Days, but ftrong Broths, 
and Gravy or Soops, begin to corrupt after they 
have flood but twelve Hours. 

13 By mailing we underftand the dreffing of 
Meat either by a naked Fire, or in a ciofe VeiTel, 
without any Addition of Water. Roafting at a 
naked Fire forms a hard and brown Cruft upon 
the Surface of the Flefh, which keeps in the Juices 
ilrongly agitated by the Fire, and by that means 
more ftrongly tending to an alkaline State *, the 
Fat becomes yellower, and more bitter, and the 
whole Joint of Meat is rendered more lufcious, 
dry, and eafy of Digeftion ; the open Fire thus 
performs that Change upon the Salts and Juices of 
the Meat in a fmall time, which a moderate Heat 
does in many Days \ but the fuliginous Vapours 
of the Fire which adhere to roaft and boil’d Meats, 
not only renders them difagreeably black, but alfo 
in conjunction with the Change they make in the 
Meat, they very often produce inflammatory Fe¬ 
vers, efpecially when eat in too great Quantities. 

Frying is the dreffing of Meat in a Pan over 
an open Fire with Butter or Oil ^ by this Method 
the Meat becomes of very bad Digeftion to a weak 
Stomach, where it quickly turns rancid and alka¬ 
line ; hence Meats thus drefs’d are as bad as Poi- 
fon to febrile Patients, and ought to make the 
leaft Part of a falutary Diet; for the Flefh this 
way drefs’d fuffers a much more violent Heat than 
that which is boil’d, fince Oil requires fix hundred 
degrees of Heat, by the Thermometer, to make 
it boil \ whereas Water will boil with two hundred 
and twelve Degrees ^ fo that the faline and oily 
Parts of the Meat are render’d fb much more acri¬ 
monious by the intenftr Heat, 

§. 54, The 
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§. 54. The Materials for Sauces1 and Pick¬ 

ling, are chiefly Salt2> Vinegars, Oils 4 and 

Spices 5. 

1 It now remains for us to fpeak of thofe Sub- 
ftances ufed for Sauces, to excite the Appetite, 
and promote Digeftion, as well as to render our 
Aliments more agreeable to the Tafte. For thefe 
Purpofes come in ufe Salts of all Kinds, of which 
fome are acid, as Wine, Vinegar, Juice of Citrons, 
Lemons, Sevile Oranges, Thefe being mild 
Acids, give an Appetite to weak Stomachs, and 
prevent that Ranknefs and Sicknefs which other- 
wife fo frequently happens from oily and Flefh Ali¬ 
ments ; nor do they excite an Appetite by aug¬ 
menting any Ferment of the Stomach *, they rather 
promote Digeftion, by preferring the Aliment in 
a found State during its Divifion in the Stomach. 
The Salts of a muriatic Kind, like the common, 
are both Enemies to Putrifadtion, and Increafers of 
the Saliva in the Mouth •, being of fuch confider- 
able Ufe, that there are but few Nations who can 
do without them. Vinegar too is a volatile acid 
Salt, generated by a repeated Fermentation ; its 
Acidity is both mild and grateful, not coagulating 
any of the animal Fluids (except Milk) whatever 
may be reported of it by the ignorant Populacy j 
but it dilutes and attenuates the fluids, corrects 
and prevents Putrifacftion in them, and in fome de¬ 
gree ftrengthens and conftringes the lblid Fibres, 
Spices and Aromatics, are fuch vegetable Subftan- 
ces as exceed the reft in the Strength and Agree- 
ablenels of their Smell and Tafte, joined with a 
pungent Warmnefs upon the Tongue *, fome of 
which are indigenous to Europe, notwithftanding 
the generality of them are brought from the Indies. 
Thus our Angelica Root, Acorns, Southern-wood, &c. 

deferve 
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deferve as much the Name of Aromatics as Pepper 
and Ginger. Thefe Aromatics abound with a fub* 
til Oil, in which is concealed the volatile Strength 
of the Vegetable as a Spice, termed by Ghemifts 
their Spiritus reffior. By that Principle they won¬ 
derfully agitate the Nerves, and dimulate all the 
folid Parts to more large and frequent Vibrations 
or Contractions ; for which reafon they are faid to 
be hot; for by increafing the Motion of the Solids, 
and their contained Fluids, they alfo produce Pleat. 
If a Thermometer is inferred into a Heap of Pep¬ 
per, it Ihows not the lead Heat by any Afcent; 
and if Pepper be applied to a dead Body, it does 
not in the lead make it warmer than before: but 
when taken into the living Body, by dimulating 
the folid Fibres, and augmenting the Contractions 
of the Veffels, they increafe the Motion of the Blood, 
which produces Heat.-To thefe we may add 
every Kind of Pickles, which through the Luxury 
of our Appetites are every Year increafing and 
may all of them be reduced to fome of the fore- 
mentioned Gaffes, fuch as the cho’ce Garum of the 
Romans, a Pickle made of the dronged Salt and 
the Liver of the Fifh Scombrus, intimately diffolved 
together; the Ruffian Gaviaro, made from the fe¬ 
rn iputr id Ovary of the Fifh Accipenfer-y the French 
Botarguey Anchovies, &c. the Strength of all which 
depends principally upon the Sea-falt. 

2 The Flefh which would putrify in three Days 
time if left to itfelf, may be preferved found for 
many Years, if it be frequently rubb’d with dry 
Bay-falt, or immerged in a drong Brine made of 
the fame Salt. Common Salt will alfo have the 
fame EffeCl, as will alfo Sal Gem, Sal Am?noniacum% 
Salt-petre and Allum, except that the x411um com¬ 
municates a difagreeable Relifh to the Meat. 

s Vinegar, 
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3 Vinegar, diluted with Water, made a very 
wholfome Drink amongft the Roman Soldiers ; 
they gave this to our Saviour at his Expiration, 
not out of Derifion, but as being the firft Drink 
at hand. Wine and Vinegar prevent the Putrifa- 
btion of Flefh by their Acid \ thus Brawn is pre¬ 
fer ved in Wine. 

4 Oil or Butter preferve Flefh, by covering it, 
and excluding the Air and Infebts, lo that it may 
be conveyed from Britain to the Indies, according 
to Mr. Boyle. 

5 Flefh which is frequently rubb’d with Pepper 
and Ginger will not putrify, becaufe thofe Spices 
keep out Infe&s, and dry up the Moifture. 

§. 55. Garden Fruits1 are indeed of fo foft 
a Texture when full ripe, that they require lit¬ 
tle or no Preparation to render them digeftible 
in the Stomach. 

1 Garden Fruits, which are reftrained to their 
particular Seafons of the Year, are all of them of 
a foft, pulpy Texture, and inclined to acid. When 
they are full ripe (which may be generally known 
by the Tafte of each, being the moft perfect in 
their Kind, and in the Apple-kind, by the Black- 
nefs of their Seeds or Kernels) they are then of 
very eafy Digeftion *, but they are all in general 
apt to breed Wind in the Bowels, which may how¬ 
ever be much prevented by dreffing them with Fire, 
or fcooping fuch as may be that way eaten, as Ap¬ 
ples and Turnips in particular. An Apple which 
was placed in Boyle’s exhauited Receiver, difcharged 
twenty times its Quantity of elaftic Air in the Space 
of twenty-four Flours ^ which Air is fometimes 
found to be twice more heavy than that of our At- 
mofphere.. Therefore Garden Fruits muft be un- 

wholfome 
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wholfome to fome by their Acidity and Flatulency* 
as they put on a State of Fermentation in the Sto¬ 
mach, efpecially when eaten crude, and in very 
warm Weather. If the elaftic Air which they thus 
generate in Fermentation finds a free exit either up¬ 
wards or downwards, it is followed by no ill Con- 
fequences ; but if it is confined in the Stomach by 
a Stricture of its two Orifices, or even in the Bowels, 
it has been known to occafion great Diflention, ex¬ 
cruciating Pain, violent Inflammation, and even 
Death. Nor are we without Infhnces of the fatal 
Effects of the fuffocating Air arifing from the Juices 
of Garden Fruits in their Fermentation, and burft- 
ing through the fmall Crevices of their including 
Cafks. But when Fruits have once palled the Add¬ 
on of the Fire, which extricates their Air, they are 
then quite inoffenfive to the digeflive Organs. 

§. 56. As for Drink, the beft is pure run¬ 

ning Water 1, which may be drank crude 2; 

but if it contains Infedts, their Eggs, or other 
foreign Bodies, it may be better fitted for Ser¬ 
vice, by filtrating through a Pumix or other 
porous Stone; alfoby gently boiling 3, and let¬ 
ting it ftand to fettle a while. But as to Drinks 
made by a DecoStion 4 of Fruits or any Sort of 
Grain in Water, the Nature and Ufe of them 
may be eafily under flood; nor is the Compo¬ 

sition and Ufe of Malt Liquors lefs known, 
particularly Ale 5, made by Sweating and dry¬ 
ing the Corn in the Mow, cleanfing it from 
its Chaff, macerating in Water till it begins to 
vegetate, then by drying in a Kiln, grinding, '' 
and infufing in fcalding Water, then boiling, 
fermenting, and clarifying. The Formation 
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and. Ufe of Wines6 are alfo as equally intelligi¬ 
ble; made by preffing out the Juice of ripe 
Grapes, fermenting and refining the fame. 

1 Water is the common Drink of all vegetating 
Bodies, the Vinum Catholicum of the Alchemifts, 
without which they affirm nothing can grow and 
increafe, whether it be animal, vegetable, or mi¬ 
neral. The pureft Water is alfo found to be al¬ 
ways the lighted:, becaufe every foreign Body mix¬ 
ed with Water, as Sand, Earth, Minerals, &c. 
is heavier than the Water itfelf; upon which ac¬ 
count the /Ethiopians are faid to be long-liv’d, 
whofe very light Waters would not fuftain a Piece 
of Wood. Rain-water is the pureft, or mo ft fim- 
ple *, not that which falls down in Showers thro5 
the Air, and becomes a Lixivium, by diftblving 
all the volatile Salts, and other Bodies floating 
therein *, but that which defcends from the Clouds 
by the Attraction of the higheft ftony Mountains, 
thro’ which the Water is ftrained, and freed from 
every thing foreign, and then runs down in pure 
Streams thro’ fandy Currents towards the Foot of 
the Mountain. 

1 Pure Water is beft drank crude *, fo that Nero 
did not a£t wifely, when being fick of every Sort 
of Wine, and exhaufted with the Fatigues of Luxu¬ 
ry, at laft drank Water, but after it had been firft 
boiled in golden Veflfels. 

? Idie Rain-water which defcends thro’ the Air 
in Showers, and is retained in Veflfels, is found to 
be replete with the invifible Eggs of Infects and 
Seeds of Plants *, infomuch that by letting it ftand 
expofed to the warm Air in a Glafs Veflfel, you 
will quickly perceive it generate many Kinds of 
imall Weeds and minute Kinds of Animals*, the 
fame will alfo happen if you keep it ever fo clean 

2 in 



5 6. of the Aliments, 115 

in Glaffes; but when once the Water has fuffer’d 
boiling, then all the vegetating or prolific Power 
in the minute Ova of the Plants and Animals is 
deftroy’d ; yet more boiling than once will be pre¬ 
judicial to the Water, the Water having fome part 
of its Subfiance changed into a folid Sediment eve¬ 
ry time it is boiled 4 

4 The Drinks thus made by a Decodtion, par¬ 
take of the Nature of the unfermented Mafs (at 
§. 53. N. ) before mentioned, being acefTent 
and very flatulent; which latter Inconvenience ob¬ 
taining much in the Decodlion of Barley, made 
Galen prepare a Decodlion of Bread to it, in whofe 
previous Fermentation the flatulent Parts had been 
exhaled. 

5 Ale, or the Wine of Corn, is faid to be the 
Invention of Ofir is, who travelling round the 
World, taught thofe People whofe Countries bore 
Vines, the Art of making Wine from their Fruit y 
and inftrudled the more cold and depreflfed Coun¬ 
tries in the way of making Ale, which differs not 
greatly from Wine, by malting and brewing their 
Corn. And the Ufe of Ale is certainly of very 
great Antiquity among the Germans. The Me¬ 
thod of malting and brewing Corn for this Liquor 
is thus : Any Sort of Corn, as.Barley, being freed 
from its Chaff and Stubble, is infufed whole in hot 
Water till it begins to fwell; the Grain is then 
freed from its Water, and flung into Heaps, where 
it is fuffer’d to lie till it ferments and grows fo hot 
as to be fcarce tolerable to the Hand, continuing 
thus till every Grain begins to grow or thruft forth 
its Blade ; but to prevent the Vegetation from go¬ 
ing any farther, the Heap is fpread abroad to dry, 
and is afterwards further dry9d, or flight!y roalled 
over the Fire in a Kiln •, after which it takes the 
Name of Malt. The Grain thus treated becomes 
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fweet and glutinous, eafily communicating its Vir¬ 
tues to Water ; the ground Malt is therefore call 
into lcalding Water, and all its fine, mealy and 
faccharine Part is by that means extracted. If this 
Tincture of the Malt is boiled, inlpiffated, decant¬ 
ed off clear, and then drank, it does not inebriate 
or affect the Head, but attenuates the Fluids, and 
runs off either in a Diarrhaea or Dyfentery. If it 
be thus fet by in Calks, it ferments and turns to 
Vinegar *, but to prevent that, it is depofited, with 
fome bitter Plant, as Hops, in a Heat of about 60 
Degrees *, and thus the Fermentation is retrained, 
and the Production of a vinous, inebriating Liquor, 
which affords an Alchohol, or inflammable Spirit 
by Diftillation, not at all inferior to that obtained 
from Wine ; but fuch very ftrong Ale is not heal¬ 
thy for ftrong Conftitutions. 

6 Wine, invented by Noah, is of much greater 
Antiquity than the Ale preceding, and has all along 
retained its moft ancient Name Vin, from the pri¬ 
mitive Languages; it is fuppofed to have been firft 
contrived in the hot Countries, whofe Inhabitants 
having but little Water, and that impure, were 
obliged to leek for a more agreeable Drink in the 
Grape. But the richeff and moft exquifite Wine, 
is that which runs fpontaneoufly from the Grapes 
perfectly ripe, which being laid in Heaps, burft 
of themfelves, and afford the Wine we call Neotar. 
Wine drank before it has fermented, is not at all 
fpirituous, but flatulent, and productive of Diar- 
rhaea’s, Dyfenteries, i£c. yet a perfect Fermenta¬ 
tion renders it uniform and pleafant, fpirituous, in¬ 
ebriating, or acid.-—The moft common Method 
of extracting this Liquor from the Grape, is by 
treading with the Feet of Men, or prefling with 
fome other Machine ; by which means they afford 
a greater Plenty of Juice, but not at all compara- 
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ble to the former. Wines of various Kinds may 
be alfo obtained by Fermentation from the Juice 
of Strawberries, Elder-berries, and various other 
Fruits. Wines are generally of ufe when it is ne- 
ceflary to warm and invigorate the whole Habit of 
Body ; but for People in Health, and thole in Fe¬ 
vers, Water is greatly preferable, to attenuate the 
vifcid Blood, dilute and difcharge its acrimonious 
and ufelefs Parts. 

§. 57. The confequent Effedt of all thefe Pre¬ 
parations (§.53, to 57.) of our Aliments, is, 
that their Parts are attenuated' and open’d, in¬ 
timately mix'd1 2 3, diluted, and render’d more 
fluid3 and comminutable; and by feparating 
their more grofs and ufelefs from their healthy 
Parts, they are thus made more perfectly di- 
gejlible 4 in the human Body; alio fitted for 
renewing its Parts, and paffing the feveral Or¬ 
gans for Secretion and Excretion. 

1 Attenuation is the Divifion of the Parts of any 
Body into lelfer Particles, by which means their 
Surfaces are increafed *, but it is the Surfaces of the 
Parts of our Aliments which are applied to the 
Powers of our digellive Organs •, therefore by in- 
creafing the Surfaces of the Parts of our Aliments 
we have the fame Effedt as if we augmented the 
Strength of our digeftive Organs, which are to o- 
perate upon the Aliments. 

a No Operation is more neceffary to Health, than 
an intimate and uniform Mixture of the Parts of 
our Aliments *, but that can hardly be effected with¬ 
out the preceding Attenuation. 

3 Fluidity arifes in a great meafure from the Lu¬ 
bricity, or fmooth Surfaces of the Particles, which 
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by that means Hide eafily upon each other, without 
any confiderable Friclion *, that Lubricity of Parts 
may be alfo made by {hiking off their Inequalities 
or Alperities by Fridtion from repeated Motion.— 
The common People often eat various Aliments 
without hardly ever drinking; which Aliments are 
however digefted and turned into Fluids; but that 
mull be done by attenuating their Parts, and giving 
them fmoother Surfaces. 

4 Some Parts of our Aliments are perfectly affi- 
milated by the Powers in the human Body, fo as 
to become abfolutely Part of ourfelves ; but there 
are other Parts which refift the Force of all our 
Organs, and are therefore caft out of the Body un¬ 
altered ; thus in the firft Digeftion we meet with 
the Skins of Cherries, Goofeberries, &c. entire in 
the Feces, and but little altered ; and fo alfo, in 
the Urine after the fecond Digeftion ; fuch Parts 
ought therefore to be feparated from the reft, which 
we find is performed by the Adbions of the Parts in 
the human Body: but the Aliments are by thefe 
Preparations in a great meafure previoufly fubjebted 
to fuch a Separation, to facilitate their fubfequent 
Digeftion in the Body. A Perfon that drinks Flefh 
Broths, does not require fuch a Force to be exerted 
by the digeftive Organs, as if he eat the folid flefhy 
Parts, whofe Fibres are to be broke in funder to 
difcharge their nutritious Juices. Lower tells us 
of a young Man almoft kill’d with frequent Hae¬ 
morrhages, whofe Life was fuftained by conftant 
drinking of Flefh Broths, who muft other wife have 
perifh’d through Weaknefs. —So that all thefe Pre¬ 
parations of our Aliments are done in Imitation of 
Nature, to eafe her. 

Mafti cation 
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Maflication of the Aliments, 

§• 58/~¥"~^HE various Kinds of folid Food1 

j[ (§*49, to 52.) thus prepared (per 
§. 57.) undergo feveral other Changes in the 
Mouth; (1.) by biting, (2.) by Maflication2, 
and, (3.) by mixing with Particles of Air the 
Saliva, and other Fluids difcharged into the 
Cavity of the Mouth. 

1 Nature and Method direds us to confider, 
* * 

I. The Nature of the Aliments, (§. 49, to 57.) 
II. The Inflruments of Affimilation, by which the 
Aliments are converted in Part of ourfelves, (§. 58, 
to 433.) and III. The Hiflory of the Matter itfelf, 
which is by that means applied to renew the Parts 
of the Body, (§. 434, to 48o.) 

a By Maflication we underhand the Comminu¬ 
tion of the folid Aliment by Trituration in the 
Mouth, being at the fame time diluted with the 
Saliva ; the chief Objed of this Operation is the 
folid Aliment to be comminuted, in order to give 
their Parts a larger Surface, that they may be more 
eafily digefled by the Powers of their proper Or¬ 
gans in the human Body ; though as a fecondary 
Objed of this Operation, we may take in Spices, 
and other Sauces, which are ufed more for Pleafure 
than as Aliment. To explain the Bufinefs of Ma¬ 
flication, is to affign the Caufes by which the Ali¬ 
ment is ground together in the Mouth. 

§. 59. The fir ft thing required in biting1 or 
dividing our Aliment, is an Abdudion of the 
lower Jaw 2 down from the upper, towards 
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the Breaft, turning upon its Condyloide Pre¬ 
cedes, which are articulated to the Protube- 
ranees 3 of the Ojfa Pemporalia by a Ligament 
inverting the wholeArticulation,between which 
is interpofed a fmall moveable Cartilage 4, con¬ 
cave on each fide, and affixed to neither of the 
Bones, but connected by its Margin to the cir¬ 
cular Ligament inverting the whole Articula¬ 
tion ; being lubricated on each of its Concave 
Surfaces with a mucilaginous Liniment prefled 
out of the Cells which invert the Articulation. 
In the next place biting requires the lower Jaw 
to be again forcibly prefled up againft the up¬ 
per Jaw, that whatever Aliment is interpofed 
betwixt the Eight foremoft Teeth (term’d in- 
cifores, and placed in each Jaw oppofite to one 
another) may be cut afunder by them. 

i Biting is the ACtion by which the folid Ali¬ 
ment is broke into fmall Parcels by the Teeth ; 
the Necefiity of which Operation is evident in fe- 
veral of the harder Kinds of Food which Men eat, 
fuch as Nuts, &5V. 

1 The lower Jaw confifts of two Parts in the 
Foetus, that it may the more eafily be extended in 
Growth *, but in the Adult it is one continu’d Bone. 
A Frarture of the lower Jaw will obftruCt the 
Acrtion of Deglutition, as we have an Infhmce in 
a celebrated Duke, who had his lower Jaw broke 
by a Bullet; whenever that Nobleman fwallowed 
any of his Food, he was obliged firft to put it up¬ 
on his Tongue with his Fingers. The lower Jaw 
is moved in various Directions upwards, down¬ 
wards, backwards, forwards, and to each fide, and 
in all Directions compounded of thefe like a Mill- 
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ftone *, for as in a Mill one Stone which is move- 
able grinds the Corn upon another which is fixed, 
fo the lower Jaw grinds the Aliment againlt the 
immoveable upper Jaw. 

3 It has been the Opinion of moil Anatomifts, 
that the lower Jaw is articulated in a Sinus of the 
fquammofe Part of the Os Temporale, fituated be¬ 
fore the Meatus Auditorius *, but Ravins fix ft ob- 
ferved in himfelf, and in many Difledtions, that 
this Cavity is filled with a glandulous and adipole 
Subftance, which ferves to quicken and facilitate 
the motion of the Jointand when abfent, occa- 
fions a difagreeable grating of the Bones in Mafli¬ 
cation •, but he found that the Condyloide Precedes 
of the lower Jaw were articulated with the Protu¬ 
berances of the OJfa <Temporalia, placed before 
thole Cavities, to whofe Figure that of the Condy¬ 
loide Procefles correfpond. 

4 In every Articulation of the moveable Bones, 
we meet with, i. fmooth Cartilages invefting the 
Heads of the Bones, and lubricated with their pro¬ 
per Mucilage. 2. Ligaments and Capfulae, which 
invelt the Heads of the Bones, and arife from the 
Symphyfis of the Diaphyfis with the Epiphyfis of the 
Bone, which Columbus truly remarks *, but thefe 
Epiphyfes feparate from the Body of the Bone in 
young Subjedts, and are kept diftindt from their 
proper Bones in Ravius’s Repofitory. 3. The lu¬ 
bricating Mucilage from Haver's Glands, expreflfed 
from the Arteries in form of the White of an Egg. 
But befides all thefe Particulars, which are in com¬ 
mon to every Articulation, the lower Jaw has alio 
a particular Mechanifm of its own, by which it is 
articulated with the upper, to prevent its Cartila¬ 
ges, and thofe of the OJfa temporally from being 
wore out or ground away by the daily Attrition 
which they fuffer in Maflication 5 for befides the 

two 
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two cartilagenous Coverings which inveft the 
Heads of the lower Jaw, and thofe Parts of the 
OJJa temporalia, to which they are connected, there 
is alfo interpofed a moveable Cartilage, concave on 
each fide, into which Cavities are receiv’d the Tu¬ 
bercles on each of the lower Jaw, fatten’d together 
by a circumambient Ligament. 

§. 60. The lower Jaw is pulled down in this 

Action *, by the Contraction of the two diga- 
Jlric 2 Mufcles, which arife flefhy from a fmall 

Cavity in the Bafis of the Mafloide Procefles; 

and in their Defcent form Tendons, which 

pafs through the Stylo-byoide Mufcles, and the 

annular Ligament fixed to the Sides of the Os 
Hyoides ; from whence again they become 

flefhy, and being furnifhed with flefhy Fibres 

from the Os Hyoides, they afcend to their In- 

fertron, in the infide of the lower Margin of 

the Os Maxillare inferior, at the middle of the 

Chin, being the lowermoft of all the Mufcles 

inferted at that Part of the Chin, by which 

Mechanifm 3 thefe Mufcles are found to aCfc 

With the Power and Direction of the Pully, 

through which their Tendons pafs in a very 

artificial and furprifing manner 4; fo that thefe 

Mufcles can perform their proper Office by the 

Contraction of their Parts inferted into the 

Chin, and alfo by thofe which are inferted in¬ 

to the Mafloide Procefles of the Head, without 

any Injury to the Parts, or obftruCting the 

ACtion of the other. 

1 The lower Jaw may be eafily pull’d down from 
the upper, fo as to intercept the fecond Joint of the 

Thumb ; 
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Thumb; but if it is pull’d down lower, there is 
danger of a Luxation. 

a The Coracohyoidei Mufcles are alfo Digaftrics 
or Biventres, but they have no relation to the Me¬ 
ehan ifm of thefe ; and when they were formerly 
called Biventres by Anatomies, they were alfo di- 
ftinguiffi’d by the Epithet Colli. 

3 The Action of every Mufcle is to contract, or 
fhorten in length, and by that means to draw the 
moveable Part of its Infertioh towards the lefs, or 
immoveable Part, in a Diredion which approaches 
neareft to a right Line. Were the digaftric Mufcles 
to a61 in fuch a Diredion, they would not pull the 
lower Jaw down, but diredtly upward and back¬ 
ward ; their Diredion is therefore changed, by 
faftening their middle Tendon to a Pulley, which 
in Lfants is a callous Membrane, but in Adults a 
cartilagenous Ring ; they thus pafs in an angular 
Diredion, their fix’d Point being at the Os hyoides ; 
fo that one Part of the Mufcle being contraded, 
the other miift follow, and pull the lower Jaw, 
not towards its Origin, at the maftoide Procefs, but 
downwards, toward the Os hyoides. 

4 It was neceflfary that there fhould be fome 
Mufcles proper to the Abdudion of the lower 
Jaw from the upper, tho’ there was no occafion 
for them to he large, nor very numerous, fince the 
lower Jaw’s own Weight, and free Sufpenfion for 
Motion, fo facilitate its Defcent from the upper, 
that in fleeping, and in apopledic and paralytic 
Perfons, it is generally found in that Pofture, but 
more difagreeably gaping ; yet it was neceffary 
there fhould be fome Mufcles for this Office, to 
overcome the natural tonic or contradile motion 
of the elevating Mufcles, v/hich conftantly fuftain 
the Weight of the lower Jaw from fubfiding when 

11 we are awake. The quadratics genre, or latijfimus 
colli. 
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colli, would not have been fufEcient to pull the 
Jaw down of itfelf, if it aftifts in that Adtion ; be- 
caule its Force is fpent in corrugating the Skin of 
the Neck, Face, and Chin ; nor has it a fuitable 
Origin and Direction from and over the Sternum 
and Clavicle; nor does it pafs along the Neck, fo 
as to be infer ted into the lower Jaw. A Mufcle is 
therefore contrived by a wonderful Mechanifm, fo 
as to perform the fame Office which it would have 
done in an oppofite Direction to its Origin and 
Progrefs. But it is alfo probable that the Eleva¬ 
tion of the upper Jaw from the lower by the 
ftrong Splenii, complex'll CtV. Mufcles which pull 
back the Head, does alfo contribute to the open¬ 
ing of the Mouth ; for we find that a Dog will 
growl notwithflanding his lower Jaw be held firm 
upon a Stone Table, &c. 

§.61. The latter Adtion (§. 59.) or Adducti¬ 
on of the lower Jaw to divide the Aliment, is 
performed by the Contraction, (1.) of the Tem¬ 
poral Mufcles; which arife by a broad, femi- 
circular, and flefhy Origin, from an Excava¬ 
tion in the Os Front is, the Top of the Sphc- 
roides, and Os Temper ale, from whence the Fi¬ 
bres running together, are united under the Os 
Jugale, being alfo ftrengthened and directed 
by other Fibres received from the fame Bone, 
they are infer ted, partly flefhy, and partly ten¬ 
dinous, into and round the ProceJJ'us Cor ones of 
the lower Jaw. (2.) By the Contraction of 
the Majfeter Mufcles, which arife thick and 
flefhy from the firfl: Bone of the upper Jaw, 
the Os Jugale, from whence its Fibres eroding 
gach other, are inferted into the external and 

lower 
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lower Margin of the lower Jaw, for about four 
Fingers breadth from its Angle towards the 
Chin. (3.) By the Contraction of the Pteru- 
goidei externi *, which arife from the external 
Face of the outer Wing of the Procejfus Pte- 
rugoides, belonging to the Os Sphenoides, whence 
defcending backward, they are inferted by a 
ftrong Tendon within fide the femilunar Space 
betwixt the Condyloide and Coronoide Proceftes 
of the lower Jaw; when thele Mufcles act to¬ 
gether, they draw the lower Jaw upwards and 
forwards, and obliquely forwards to one fide, 
when only one of them acts. (4.) By the A- 
ition of the Pterugoidei interni 2, which arife 
flefhy and tendinous from the whole internal 
Surface of the outer Wing of the Pterugoide 
Procefs, thence defcending to their Infertion, 
by a ftrong and broad Tendon, into a final! 
Excavation a little above and within fide the 
Angle of the lower Jaw, under the Condyloide 
Procefs; when both thefe Mufcles act together, 
they pull the Jaw very ftrongly upwards and 
backwards, like the Majjeters, and obliquely 
backward or to one fide when only one of them 
acts. Now if thefe eight defcribed Mufcles 

i contract together, they prefs the lower Jaw a- 
j gainft the upper with an incredible Forces, the 
i whole Force terminating in the two Rows of 
1 Feeth 4 placed in each Jaw; and thus the eight 
JDentes Incifores being ftrongly prefied together, 
the Act of biting is performed. 

1 hefe muft pull the lower Jaw forwards, be- 
caufe their Origin at the immoveable Bone is more 

forwards 
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forwards than their Infertion into the Jaw; but 
when they ad in conjunction with the digaftric and 
temporal Mufcles, they then move the Jaw back¬ 
wards and upwards. 

a If only one of thefe ad, it draws the lower 
Jaw to one.fide ; but contrading both together, 
they elevate it. 

3 The great Strength of the Lion, the Britijh 
Maftiffi-Dog, and all Sorts of voracious Animals 
in general, confill in thefe eight Mufcles. Vefalius 
tells us of having feen an Ador who took up an 
Iron Pin of twenty-five Pounds Weight in his 
Mouth, and reclining his Head backward, flung 
it nine and thirty Foot behind him with fuch a 
Force, that it fluck into a Beam at that diftance ; 
and of another, a lurk, who would carry a Beam 
in his Mouth of a Weight fufficient to load any 
firong Man ; and I myfelf have feen a Man take 
an empty Hogfhead in his Teeth and carry it about 
with eafe; and another Man who would lift pro¬ 
digious Weights by a Rope with his Teeth. Phre- 
nitic Patients fometimes fliut their Jaws with fo 
much Violence as to break off pieces of their molt 
hard Teeth. In thefe Adions the Dentes incifores 
fuftain the biggefl: Force, which are therefore 
made of a more compad Subftance than the Mo- 
lares. 

4 All the Teeth may be diftinguifh’d into four 
Clafles. I. The Incifores, fix’d perpendicular with 
one folid Root, forming a Wedge or Chiflel by a 
circular Excavation within, being eight in Num¬ 
ber, four in each Jaw ; the Office of thefe is to 
bite, cut, and tear the Aliment, not to grind it; 
they are the firfl: that appear in Infants, at the time 
when they live upon fluid Aliments, requiring no 
Maftication. II. The four Canini, placed one on 
each fide the Incifores, with a Angle Root, being 

very 
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very ftrong, and of a conical Figure, terminating 
in a fharp Point, fit to hold faff and lacerate the 
more tough Aliments. Ruminating Animals ha¬ 
ving no Ufe for thefe Teeth, are always without 
them; they are much ftronger than the Incifores9 

and ferve to hold the Aliment faff, that it may be 
the better divided by the reft of the Teeth. IIL 
The anterior Molares, eight in Number, placed 
two on each fide of the Canini, having a fomewhat 
plain, but rougher Surface than the reft, and fatt¬ 
ened with a double Root. IV. The pofteriox Mo¬ 
lar es^ twelve in Number, three of a fide in each 
Jaw, having broad, fkttifh Heads, with rough 
Surfaces, and fattened with three or four Roots ; 
upon thefe the Aliment is chiefly comminuted into 
fmaller Parts, and ground into a foft uniform Mafs, 
like Fruits which have been ground between two 
Stones in a Mill; therefore graniverous Fowls, 
who have none of thefe Teeth to grind the Grain 
they feed upon, have very ftrong Stomachs, which 
being fluff’d with fmall angular Stones, performs 
the Office of our Dentes molares. The Subftance 
of the Roots and internal Part of the Teeth is 
honey, but their external Covering is different 
from any of the other Bones, approaching the 
Texture of the hardeft Marble. 

§. 62. The Food being thus divided by bi¬ 

ting, is then prejjed1 between the rough and 

large Surfaces of the Dentes Molares, to be there 

further comminuted by grinding. ’Tis forced 

in betwixt the Grinders, (i.) by the Contra- 

dion of the Buccinator 2 Mufcle, which (ari- 

fing broad and flefhy from the anterior Part of 

the Procejjus Cor ones of the lower Jaw, adheres 

faff to the Gums of each Jaw by dired Fibres, 

which 
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which patting along the Cheeks, are inferted 
into the Angles of the Lips, and) prefs the 
Cheeks clofe to the outfide of the grinding 
Teeth: (2.) By the Orbicularis Labiorum or 
Sphindter of the Mouth, which (being fatten¬ 
ed by membranous Ligaments to the Gums in 
the middle of the upper and lower Lip, en- 
compafles the Mouth and Lips with its flefhy 
Fibres, and) is inferted into no Bone, but cor¬ 
rugates, contracts, or (huts the Mouth. (3.) By 
the Zeugomatic Mufcles, which arife flefliy from 
the external Part of the Os Jugale, whence 
defcending obliquely, they are inferted into the 
Angles of the Lips, which they draw oblique¬ 
ly upwards, and prefs a Portion of the Cheek, 
near the upper Part of the Buccinator, again ft 
the Gums of the upper Jaw. (4.) By the Ele¬ 
vator labiorum communisy which arifing from 
the fourth Bone of the upper Jaw, defcends 
obliquely to its Infertion at the Corners of the 
Lips, under the Tendon of the preceding Muf- 
cle, and moves the Lips more diredtly upwards, 
comprefiing them and the adjacent Part of the 
Cheeks againft the Teeth and Gums: (5.) By 
the Elevator labii fuperioris proprius, which is 
a double Mufcle, one Part arifing above the o- 
ther from the fourth Bone of the upper Jaw, 
and defcending obliquely, terminates in an Ex- 
panfion under the Skin of the upper Lip; the 
other Part of the fame Mufcle arifes from the 
anterior Part of the upper Jaw, about the mid¬ 
dle of the Batts of the Nofe, and is difperfed 
into the middle of the upper Lip, thefe Mufcles 

adting 
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aCting together, prefs the upper Lip, contracted 
by the SphinCter Mufcle, again ft the anterior 
and fuperior Teeth and Gums: (6.) by the De- 
prejjor labii inferioris proprius> which arifes 
from the lower Part of the Jaw-bone at the 
Chin, and is inferted into the lower Lip. (7.) 
By the Elevator labii inferiorisproprius, which 
arifes from the anterior Part of the Gums and 
lower Jaw, about the Dentes Inc fores ^ and is 
inferted into the Skin of the lower Part of the 
Chin. Thefe Mufcles, by the Abidance of 
(8.) the Deprefor labiorum communis, which 
arifes fleihy from the inferior Margin of the 
lower Jaw, and afcending on the Side thereof, 
is inferted in the Angles of the Lips. (9.) The 
oblique Mufcles of the lower Lip, arifing from 
the middle of the forepart of the inferior Mar¬ 
gin of the lower Jaw, afcending obliquely into 
the lower Lip. (10.) By the Platyfma Myoides 3 

or quadratus genre, which being extended im¬ 
mediately under the Fat, Ipreads almoft over 
the whole Breaft, down to the Paps, forming 
a broad membranous and tendinous Expanfion 
upon the upper Part of the peCloral Mufcle, 
from whence it is continued above the Clavi¬ 
cles, over the Neck, under the Chin, and over 
Part of the Face, above the Made ter Mufcles, 
as high as the Bads of the Nofe, ftriCtly bind¬ 
ing together with its tendinous Fibres all the 
Mufcles it pades over, and applying the Cheeks 
to the grinding Teeth and Gums, and varioudy 
contracts and moves the Integuments of the 
Bread:, Neck, Chin, and lower Part of the 

K Face, 
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Face.--When all the Mufcles aft together, 

both the Cheeks and Lips are then fo ftrongly 

prefled againft the Gums and Teeth, that no 

Part of the folid or fluid Aliment can fall down 

between the Teeth, Gums, and Cheeks y but 

if they aft fuccefiively one after another, the 

Aliment is then determined to various Parts of 

the Mouth. The Aftion of thele Mufcles is 

antagoniz’d within fide the Teeth by the 

*■Tongue 4, which keeps the Aliment from flip¬ 

ping down on its Side, and alio preflfes it be¬ 

tween the Teeth, being a Mufcle the mod: vo¬ 

luble or nimble at Will of any in the Body, and 

capable of being eafily moved to all Parts of the 

Mouth. The Tongue performs its Motions, 
(1.) by the GeniogloJJi Mufcles, which arife 

fldhy from the internal Part of the Chin, and 
dilating as they proceed backward, are inferted 

into the Root of the Tongue, ferving to con¬ 

tract the Sides, and drawr the Tongue forwards. 

(2.) By the Ceratoglojji, which arife broad and 
flefhy from the Side of the Os Hyaides, from 

whence afcending, wTe perceive them difperfing 

their Fibres plentifully through the Tongue, 

which they ferve to pull back, prefs down, 

•and flatten. (3.) By the StygloJJi, which arife 

iharp and fldhy from the external Part of the 

Proceijus Sty hides 5 of the Off a Temporum, 

whence defeending obliquely forwards, they 

are inferted into the back Part of the Tongue, 

which they elevate, drawT to each fide, or flat¬ 

ten, as they fend out flefhy Fibres to the in¬ 

ternal Sides of the lower Jaw. (4.) By the 

mufcular 
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mufcular Fibres, which form the Body of the 
Tongue 6 itfelf, fome of which are longitudinal, 
ftiortning the Tongue, others tranfverfe, mak¬ 
ing it narrower; fome again are perpendicular, 
expanding it thin, and flat; others contracting 
the back Part and Sides thereof, make it fharp- 
pointed, and draw it inwards; others deprefs 
it in the fame Figure; and laftly, there are 
ftraight Fibres, which contrad the Root of the 
Tongue together. By all thefe various Mufcles 
and Fibres ading feparately and conjundly, 
we may eafily account for the Determination 
of the Aliment by the Tongue between the 
grinding Teeth and the Conveyance of the 
fluid as well as the folid Aliment, by the fame 
Organ towards the Fauces and Oejophagus, 
efpecially when the joint Adion of thofe Fi¬ 
bres which pafs from the Tongue amongft the 
external Mufcles, which both ad together, 
and by that means the folid or fluid Aliment, 
which flips down under the Tongue, or on 
each fide of the lower Teeth, is readily taken 
up, and laid upon its Back, in order to be 
fwallowed. 

1 The great Number of Mufcles which are here 
enumerated for the Office, all of them- ad at Plea- 
fure, or the Influence of the Will; and l'uch is their 
Connexion with each other, that if one becomes 
paralytic, all the Aliment will be forced by the 
Adion of the reft to that Part of the Mouth near 
the paralytic Mufcle, infomuch that the Patient is 
oblig’d to fupply the place of that Mufcle by prefi¬ 
fing the Cheek with his Hand; the fame thing 
happens when we are about to fwallow even fa 

K. 2 mucfj 
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much as a Drop of Saliva, fo that the Cheeks leave 
no Cavity, but prefs all the Saliva upon the back 
of the Tongue. Thefe Mufcles have been well 
pidur’d by Euftachius, who was not only affifted 
herein by Plenty of Bodies, but even thofe too of 
the lean and various countenanc’d Italians, in which 
Subjeds it was much eafier to prepare the Mufcles 
of the Face, which are interwoven with Skin and 
Fat, than in the more plump’d-fac’d Inhabitants 
of the Countries which are nearer to the North 5 

and Santorinus has even furpaffed the Induftry of 
Euftachius in his Obfervations upon this Head. 

a The buccinator Mufcle is of great Efficacy, as 
well in preffing the Cheeks againft the Teeth, by 
which means the firfb Cavity of the Mouth is do¬ 
led, as by compreffing the fmall Glands of the 
Cheeks, and by that means folliciting them to a 
more plentiful Secretion of Saliva ; if thefe Mufcles 
become paralytic, the Patient cannot chew his Ali¬ 
ment *, for whatever he takes in his Mouth, is 
thruft out on each fide of his Cheeks. 

3 This Mufcle gave occafion for Galen to ima¬ 
gine that there was an univerfal Panniculus carno- 
fus, which he affirms to be extended like a Mufcle 
next to the Skin all over the Body ; but tho’ this 
Mechanifm is frequent in Brutes, there was no oc- 
cafion for it in a human Body, becaufe Infeds and 
other Nuifances might be remov’d by the Elands. 

4 The Tongue has fo many Ufes, that it is no 
eafy matter to recount them all; it is the Organ 
ofTafte, the Articulator of Speech, and a great 
Inftrument in Deglutition ; but it alfo fhares a 
great Part in the Bufmefs of Maftication, which is 
quite different from that of Deglutition ; infomuch 
that if the Tongue becomes paralytic on one fide, 
the Patient cannot chew his Aliment on that fide. 

f The* 
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5 The Os Styloides is not a Procefs of the Os 
Temporale, as Anatomifts generally imagine ; but 
a diftindt Bone, which is fattened by Ligaments 
to the Os Petrofum, as Ruyfch firft demonftrated 
to us in old People ; indeed the Articulation is 
obliterated, and the Os Styliforme becomes conti¬ 
nuous with the Os Petrofum ; but even in the Cra¬ 
nium of Adults it is eafily broken in that Part, 
and is hardly ever to be found entire in the Skulls 
of the Church-yards 

6 The Mufcles of the Tongue, of which it is 
chiefly compofed, give it that exceeding Volubili¬ 
ty or Nimblenefs which we find in the human 
Tongue ; for the internal Structure of the Tongue 
is truly an infcrutable Mufcle, the Texture of 
which has been defcribed by no Body before Mal- 
phigius; nor even has he expofed the Texture of 
the Fibres belonging to the Tongue in a human 
Subject, but in that of a Calf ; for the human 
Tongue is fo fmall, fo tender, and fo intermixed 
with Fat, that its Structure is obfcured, and no¬ 
thing can be diftin£tly obferved. The Tongue of 
an Ox exhibits the internal Structure not only 
more evident by its Magnitude, but its Fibres are 
alfo more confpicuous, by their more frequent 
A6tion in cropping the Meadows. So various are 
the Directions of thefe Fibres, that there is no Arch 
of a Circle but what may be freely defcribed by 
the Tongue ; to diffefl: this Part, it fhould be firft 
boiled in Water, and often fhifted, till there re¬ 
mains nothing of the Fat mixing itfelf with the 
Water; then pinning it down, firft remove the 
Cuticle, and then the perforated Corpus reticulare, 
then the papillary Covering, and their adhering 
Adeps \ and thus you may have a diftinbl View of 
the mufcular Fibres. 

K 3 §. 63. From 
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§.63. From hence it evidently appears in 

what manner theAliment is ground and attenu¬ 
ated by the Adtion of the Mufcles moving the 
Jaws, (§.60, and 61.) being firft divided by 
opening and (hutting them,then preffed on each 
fide betwixt the grinding Teeth, by the Muf¬ 
cles of the Cheeks, Lips and Tongue; where, 
being fufficiently comminuted, it is conveyed 
backwards to the Oefophagus. 

§. 64. By this Preparation in the Mouth, 
the Aliment undergoes the fame Changes as 
have been already mentioned (at §. 57.) viz. a 
farther Attenuation and more intimate Mix¬ 
ture of their Parts, 2. It undergoes feveral o- 
ther Changes with being mixed with Saliva 
and Fluids of the Mouth, with the Mucus of 
of the Palate and Fauces. 3. And laftly, it 
receives other Alterations, the fmail Particles 
of Air which are intermixed and retained by 
the vifcid Saliva, 

~~— ————;— ■ ■ -■»- "■ *  ---—~ 

Of the Origin, Nature3 and Mixture 

of the Saliva with the Aliments. 

§.65/^1^HE Saliva flows into the Mouth 
from 1. the Parotides, two con¬ 

glomerate Glands, fituated each in a Cavity at 
the Root of the Ear, between the Condyloide 
and Majloide Precedes, belonging to the lower 
Jaw and Os Petrojum, under the Os Jugate, 

it 
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It contains a conglobate Gland1, within fide, 

and is largely extended forwards, backwards, 

and downwards, fomewhat in a triangular Fi¬ 

gure 5 thefe Glands do jDy their Structure fepa- 

rate the Saliva from the Arterial Blood2, and 

convey it when feparated, each into one com¬ 

mon Du£li, which difcharges it into the Mouth 

through the buccinator Mufcle4, near the third 

of the upper grinding Teeth: 2. from the fub 

Maxillares, two confiderable Glands, fituated 

one on each Side, juft within the inferior Mar¬ 

gin of the lower Jaw, being large towards the 

Angle of the Jaw, and extended fmaller under 

the whole extent of Dentes Molares; thefe alfo 

feparate Saliva from the arterial Blood, and 

difcharge it into a long excretory Dudl 5 arifing 

from its pofterior Part, and continued almoft 

to the Dentes Inci/dres, receiving the Saliva by 

its feveral lateral Branches which communicate 

with the Parts of the Glands, and difeharging 

it by two of the Emiffaries under the Tongue, 

near the Bafis of its Frenulum: 3. from the 
Sublinguaies of Rivinus, and Bartholin5 which 
are perhaps no more than a Continuation of 

the laft mentioned Glands, difeharging their 

Saliva in the fame Part of the Mouth by many 

fmall Dudts on the Sides of the other Dudts, 

under the Tongue: 4. from the lenticular and 

miliary Glandules, whofe fmall Emiffaries per¬ 

forate the Fongue 6, Palate 7, Gums, Lips, and 
Cheeks, difeharging a much thinner Saliva 

than the reft, but of the fame Nature 3 and 

laftly, 5. from the fmall Glands in the back 

K 4 Part 
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Part of the Palate, or Fauces, of the Uvula and 
Fonfils, which difcharge a more thick or mu¬ 
cous Saliva, mixing with the Aliment,-* 
And fuch is the Situation of thefe Glands and 
Emiffaries, that they afford their Fluids moil 
plentifully when they are mojl required 8, i. e, 
in the Adtion of Maftication and Speaking. 
Though there are fome who reckon ftill more 
falival Glands and Dud's than thofe now enu¬ 
merated 5 but their Exiftence in the human 
Body may juftly be queftioned. 

The EfFeds and Changes wrought on Aliments 
by the Saliva are very confiderable. The rumi¬ 
nating Animals, as the Ox, &c. feeding upon no¬ 
thing but dry Hay, have a remarkable Contrivance 
to draw out its nutritious Juices ; they firft fwal¬ 
low it entire, after rolling it up into large Balls in 
their Mouths, being in that State quite indigefti- 
ble by them ; the dry Hay being thus moiftened 
with the Saliva, and conveyed into the firft Sto¬ 
mach, is further loftened by the warm Juices of 
that Stomach, and its tough Fibres are thus more 
eafily fitted for a further Divifion ; the Animal 
then ruminates, or again throws up the round Mor- 
fules of Hay into its Mouth, where it is minutely 
ground by a flow and careful Maftication between 
the grinding Teeth, and fo intimately blended with 
the Saliva, as to make a copious Froth or Foam \ 
fo that the finall Veflels of the Hay being thus 
mollified and broke, and again fwallow’d, it eafi¬ 
ly parts with its nutritious Juices in the true Sto¬ 
mach. Were we prudently to imitate this Artifice, 
we might put o£F Hunger much longer by the 
fame Aliment, extrading more nutritious Juices 
from it by a well chewing, than by devouring it 

3 'm 
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in large Mouthfuls, almoft untouch’d by the 
'Teeth. 

1 It is remarkable in the parotid Glands, that 
befides their conglomerate Structure, they contain 
each a large conglobate Gland, which inferts its 
Pud into the common excretory Dud of the 
whole Gland ; but what fhould be the Ufe of it ? 
it can hardly be to pour a Lymph into the Saliva, 
to attenuate it in its Courfe j for Lymph coagu¬ 
lates with Fire, but the Saliva evaporates ; it mud: 
therefore be of the fame Ufe with the other Parts 
of that falival Gland. 

2 The fame Blood which affords the mofl fubtil 
Fluid of the Nerves in the Brain, does alfo yield 
the Saliva, by many fmall Branches of the external 
carotid Artery, difperfed thio’ the parotid Glands. 

3 This Dud: is confiderably large, and upon 
Preffure yields a large Thread of Saliva, which 
runs very fenfibly cold into the Mouth, or upon 
the Tongue, when the Dud and Gland which lie 
under the Skin have been cooled by a Blaft of cold 
Air upon the Face ; while the internal Parts of the 
Mouth remain much warmer, by being fliut, and 
defended with its proper Mufcles. 

4 The Saliva is preffed out of this Duffius Ste- 
nonianus by the Contraction of the Buccinator and 
Majfeter Mufcles ; but the Dud did not pafs under 
thofe Mufcles, left the Saliva fhould have been 
wholly obftruded by too great a Preffure. It fre-. 
quently happens after inveterate Pains of the Teeth, 
that thefe parotid Glands are poffeffed with Tu¬ 
mours, which ought never to be extirpated, be- 
caufe upon dividing any of the falival Duds they 
do not heal up, but degenerate into an incurable 
Ulcer, continually pouring out Saliva \ and in the 
mean time thofe Parts of the Patient’s Mouth are 
very dry, which ought to have been fupplied with 

Saliva 
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Saliva by their proper Duds. — The Dud opens 
Itfelf into the Mouth by a circular and prominent 
Papilla, or Eminence, which freely admits the Sa¬ 
liva into the Mouth, but refills a Blow-pipe, Probe, 
or other Body, with a confiderable Force. 

5 Thefe Duds were fir ft difcover’d by Wharton, 
and are fo large and confpicuous in a Man that is 
hilling, that if he looks in a Glafs while he is af- 
feded with a fapid Body, he will perceive them 
ipout out a little long watery Stream of Saliva, 
which is forced out by the Adion of the pterugoidei 
and digaftric Mufcles. — In thefe Duds there are 
calculous Concretions frequently formed. 

6 The Tongue has not only a Coyering of ex* 
ceeding fmall Velfels, which Ruyfch injeded with 
Wax, but it has alfo a glandular Expanfion, made 
up of fmall Glands, which pour out the Humour, 
continually moiftening the Tongue, whofe excre¬ 
tory Dud was firft ohferved by Vat eras. 

1 By the Palate we intend the membranous 
Covering, which is full of fimple Glands, invert¬ 
ing the Palate, and which is continued even thro* 
the Nofe, Fauces, pituitary SinuJJes, Gala, Larynx, 
Wind-pipe, Stomach, and Inteftines *, this Cover¬ 
ing is ufually called from its Inventor, Membrana 
Schneideriana *, in whofe fimple Glands are fepara- 
ted a Humour, which is at firft a very thin Fluid, 
but bv ftanding in their Folliadi becomes a thick 
Mucus, to be prefied out whenever there is a Call 
for it. There are alfo the like mucous Recepta¬ 
cles difperfed about the Uvula, Epiglottis, and 
Fauces. The Diforders of this Membrane are in¬ 
cluded under one common Title, viz. Catarrhales ; 
in the Nofe it conflitutes a Corvza, in the Fauces 
an Angina, and in the Larynx a Cynanche. In this 
Membrane is feparated all that Mucus, whofe Vifci- 
dity in a healthy Body is fometimes fo great as to 

be 
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be hardly feparable ; and which Ancients for a long 
time imagined to come from the Brain. The pre- 
fent Vifcidity of this Humour is no Argument that 
it was not very fluid before y for I may be bold to 
aflert that there are no Humours feparated in the 
human Body, but what are at their firft Secretion 
perfedfly thin and fluid ; but thofe which are more 
thick and tenacious, become fo from a thinner 
State, by Stagnation and Warmth of the Parts. 
The Semen, Bile and Earwax, with the Fat, which 
are the moft vifcid Fluids in the Body, were thin 
and limpid when flrfl: feparated from the Blood, 
but become infpjflfated by flagnating in their Cells. 
But provident Nature has given a mucous Fluid 
for the Defence of all thofe Parts of the Body, 
which are to fuffer any great Attrition, or fuflain 
the Acrimony of any Fluid it is to retain or con¬ 
vey. Therefore not only the Paflages for the Air 
and Aliments are lined with this Mucus, of whofe 
Glands Schneiderus has writ five thick Volumes ; 
but alfo the whole Surface of the urinary Paflages, 
the Bladder, Urethra, Vagina, Uterus and external 
Parts of the Pudenda, abound with thefe mucous 
Receptacles. But this Mucus is not only of an 
aqueous, but alfo compounded of an oily Subftance, 
that it may the better obtund Acrimony, and abate 
Fridtion. In this refpedt Sailors imitate Nature, 
by oiling or fmearing their Hands with Pitch when 
Ropes are to run through them, which prevents 
them from being excoriated. 

8 The celebrated Nuck found a falivary Dudt in 
a Dog, which pafled from its Gland in the Orbit 
into the Mouth. But that excellent Anatomifl was 
too hafty in placing that among the falivary Dudls 
of the human Body, flnce neither he, nor any Body 
after him, could ever find it there. We are alto¬ 
gether certain there muft be fome Ufe for this Dudt 

in 
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in the Dog, which the human Body has no need 
of; therefore, as the Dog does not fweat when he 
is very hot, but exhales Plenty of Vapors by the 
Mouth when he runs panting and blowing, this 
Du6t feems to increafe the Difcharge that way, by 
which he is freed from his fuperfluous Moifture. 
However, there are yet two fmall Tubuli proper to 
the human Body, which pafs from the lachrymal 
Sacks into the Mouth, about the middle of the up¬ 
per Dentes Incifores, through which one may thruft 
a fmall Briftle or Hair; thefe difcharge a great 
Quantity, but only the thinned: Part of the Mucus 
and Tears into the Mouth. 

§.66. The Saliva1 is a thin tranfparent Hu¬ 
mour, almoft void of Smell and Fafle2^ which 
does not coagulate, but entirely evaporates 
with a jlrong Heats, and upon Agitation forms 
a ropy and lading Froth 4; being feparated 
from the pure 5 arterial Blood by its proper 
Glands, from whence it flows more plenti¬ 
fully 6, fluid and {harp into the Mouths of 
hungry People; but after long falling is ex¬ 
tremely acrimonious 7, deterging*, penetrating 
and dijfolving 9: it will excite and augment 
FermentationIO in Syrups, Juices, Bread, and 
mealy Vegetables; after long falling it gently 
fcowers the Membranes of the Fauces, Oejo- 
phaguSy Stomach, and Inteftines, and is con- 
ftantly fwallowed without notice in the healthy 
Bodies, as well of Brutes as the human Spe¬ 
cies, whether fleeping or waking; when it is 
fpit away too profufely there follows a Lofs of 
Appetite11, a bad Digeftion, and a wafting of 
the whole Body ; its Compofition 12 being of 

many 
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many aqueous and fpirituous Parts, which be¬ 
ing intermix’d with a imaller Quantity of Oil 
and Salt ftri&ly united, forms a faponaceous 
Fluid. 

1 The Saliva is not all of the fame Kind ; the 
thinned comes from the fmall Glands of the Mouth *, 
that which comes from the parotid and fubmaxil- 
lary Glands is dill thicker ; and the molt vifcid of 
all comes from the fmall Glands of the Uvula, the 
Tonfils, and adjacent Parts of the Fauces. To 
make a chemical Analyfis of the Saliva, one ought 
to chute that of a healthy young Man, which is fpit 
without any Incentive in the Morning fading, af¬ 
ter having firffc wafh9d his Mouth. That foetid 
Liquor which is fpit out by the Force of Mercury 
in the Venereal Difeafe, ought not to be eileemed 
Saliva, but a putried animal Fluid, which has been 
known to kill Dogs and other Animals. 

a The Saliva of a Perfon in Health is properly 
without any Tafte upon the Tongue; though in 
fome morbid Difpofitions it is fometimes difagree- 
ably fweetilh, in People recovering of intermittent 
Fevers it is Salt, and in many acute Difeafes it 
Tades bitter, or rank. 

3 The Saliva differs particularly from the Lymph 
and Serum of the Blood, in that it wholly eva¬ 
porates by a ftrong Fleat; whereas the two latter 
are concreted, like the White of an Fgg, by a 
Heat equal to that of boiling Water. 

4 The Saliva which is fpit into Glafles for that 
purpofe by cleanly People, will throw up a Froth 
upon its Surface, which will fometimes ftand a 
whole Week; which Property is an Qbftacle to 
the chemical Analyfis of this Fluid ; for when it 
comes to fuffer a ftrong Fire, a tenacious Froth 
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rifes, and flops up the Neck of the Cucurbit, fo as 
to endanger the breaking of the VefTeL 

5 The Blood is convey’d to the Head exceeding 
pure, agreeable to the Principles of Hyraulics ; for 
the Saliva is feparated from the Blood of the caro¬ 
tid Artery, which gives Branches to the Face, and 
from whence the parotid and fubmaxillary Glands 
receive their Arteries. 

6 The Saliva continually flows into the Mouth 
of a Perfon in health, and nothing is a furer Sign 
to a Phyfician of Difeafe in a Patient, than his ha¬ 
ving a dry Mouth •, but the Quantity of Saliva 
flowing into the Mouth at different times is va¬ 
rious •, when a Servant looks at, or carries a fine 
Difh of Meat to the Table, he has then a fudden 
and more plentiful Difcharge of Saliva into his 
Mouth without any Influence of the Mind ; whence 
a common Phrafe of the Mouth watering. The 
Saliva alfo abounds mo ft plentiful in the Morning, 
when there is a larger Quantity of it retained in 
its proper DuCts and Glands, through the whole 
Night’s Inactivity of the Mufcles ferving to Ma- 
ftication, which prefs out their Contents. 

7 The Saliva of the Religious, who have obfer- 
ved long faffing, makes their Breath {link, their 
Spittle is alfo foetid, acrimonious, and frets their 
Gums. 

8 It is a known Obfervation among the Vulgar, 
that the Saliva is efficacious in cleanfing foul 
Wounds, and cicatrizing recent ones ; thus Dogs 
by licking their Wounds which are acceffible, have 
them heal in a very fhort time. 

9 The Saliva diffolves colour’d Spots, cold and 
hard Tumours, and greafy Spots in the Skin, 
which are manifeft Signs of its faponaceous Qua¬ 
lity ; it even fo ftrongly affeCts the Coats of the 
Stomach by its diifolving Power, as to occafion 
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Hunger, one of the moft violent and uneafy Sen- 
fations. 

10 It is a common Obfervation, that the Indians 
prepare their inebriating or fpirituous Drink from 
a Maftication of Maiz by their old Teethlefs Wo¬ 
men, who fpit out this Juice mixed with their 
Saliva into an earthen Veflel, in which after a 
while is converted into Ale, by boiling and fer¬ 
menting, which is then a Liquor extremely accep¬ 
table to thofe People. Syrups alfo, which have 
been fpit in by Accident, have been known to fer¬ 
ment, grow turbid, and turn fowr. 

When the Saliva is lavifhly fpit away, we 
then remove one of the ftrongeft Caufes of Hun¬ 
ger and Digeftion ; the Chyle prepared without 
this Fluid, is not of lo good a Condition j and the 
Blood itfelf is the worfe for being deprived of this 
diluting Liquor. I once try’d a new Experiment 
upon myfelf, by fpitting out all my falling Saliva, 
the Confequence was, that I loll my Appetite *, 
hence we fee the pernicious Effe&s of chewing and 
fmoaking Tobacco ^ for to allay the Drought which 
that Herb occafions, they drown the Stomach 
with other Euquors, which dellroy its Pone, and 
is follow’d with a Dropfy, or an univerfal ill Ha¬ 
bit of Body. I mull needs be of opinion that the 
fmoaking of Tobacco is very pernicious to lean 
and hypochondriac Perlons, by deilroymg their 
Appetite, and weakening their Digeftion. ^When 
this celebrated Plant was firft brought into Life, it 
was cry d up for a certain Antidote to Hunger, 
thus alfo when it became faihionable at the French 
Court to chew Paftils made of Wax, Cardamoms, 
and other Spices, it was obferved that the Number 
of hypochondriacal and confumptive People was 
greatly increafed by that means. The fame ill Con- 
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fequences attend chewing of Maftich, which is a 
general and received Cuftom in Afia. 

lx In the Analyfis of Bodies by Fire, we are very 
often difappointed of our Ends in fearching after 

< their natural Compofition. The Bodies whole 
Principles we fearch after, are generally firft ex¬ 
po fed to Fermentation or Putrifabtion, in order by 
that means to open their Subftance ; we then apply 
thofe Bodies, which have been thus changed, to 
the Torture of Fire, and we obtain Liquors which 
we give out for the Principles of thofe Bodies % 
thus Alcohol, or an inflammable Spirit, mull be a 
conllituent Part of Wheat, becaufe the Grain, af¬ 
ter a Fermentation, and various Treatment by Fire, 
affords fuch a Spirit by Diftillation *, and thus allb 
when we eat the flefhy Parts of Animals, by the 
fame Rule we mull alfo fwallow the moil pungent, 
foetid, and fudorific volatile Salt, which is obtain¬ 
able from them by a llrong Fire, But befides thefe 
Difficulties, which attend every chemical Analyfis, 
the Saliva is allb fubjebl to many other inconveni¬ 
ences, which prevent our Examination of its Na¬ 
ture by Fire ; with a fmall heat it is indeed not 
much changed, but then it will not afcend, but 
Hays in a vifcid Form at the Bottom of the Velfel; 
and if you urge the Fire llrongly, it rifes all into 
Froth. A gentle heat makes the Saliva fend forth 
a fomewhat acid Smell, and if its aqueous Part be 
evaporated to Drynefs, twenty Ounces of Saliva 
will afford nineteen of limple Water, like common 
Water, and there remains about an Ounce of a grit¬ 
ty or tartarous Subftance. If that tophaceous refi~ 
duum be diftill’d with a llrong Fire, it then affords 
a little volatile and foetid Salt, being a Mixture of 
both Oil and Salt, leaving black Fteces behind, 
which alfo contain fome Oil; it indeed contained no 
Spirit, if by Spirit you mean one that is inflammable, 

and 



and capable of mixing as well with Oil as Water; 
but it contains a little Salt, which is neither of an 
acid nor alcaline Nature ; and fuch is the Compo¬ 
sition of healthy Saliva ; but morbid Saliva, which 
flows in mercurial Salivations, fhoots into Cryflals, 
almoft like Nitre, which arife from the acid Salts 
of the Mercurius Dulcis, and are of a quite diffe¬ 
rent Kind from the natural Salts of the Saliva ; for 
Nitre, above all Salts, conflantly refults from a 
Mixture of volatile Acid with the folid and fluid 
Parts of the human Body. 

§. 67. The Saliva then being preffed out1 of 
its Emiffaries by the Adtion of Maftication, 
(§. 58, to 64.) and intimately mix’d with the 
Food during its Comminution between the 
Teeth, ferves, 1. to ajjimilate7- the Aliments, 
or change them, fo as to nourifh the Body; 
2. to form an intimate Mixture 3 of their oily 
and aqueous Parts; 3. to diJj'olve\ their faline 
Parts \ 4. to excite a Fennentatio?i 5, and by 
that means, 5. to make a Change in their Smell 

and Fafte^j 6. to caufe an intejline Motion! in 
their Parts; 7. to afford fome prefent Refrejh- 

ment8 or Aliment. 8. And laftly, to ferve as 
the Medium 9 forTafte, by applying the fapid 

Body to the Tongue, it being of its felf in¬ 
lipid. 

1 The Saliva is preffed out by the Contraction of 
the feveral Mufcles to which its Glands are contigu¬ 
ous, and is always difcharged into that Cavity where 
the Aliment is firfl attenuated, that is, into the 
Mouths of human Species; into the firft Stomach of 
ruminating Animals, and into the Crops of Fowls. 

I * s The 
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1 The Saliva is a Liquor feparated from the 

Blood, afterwards returned again into the Blood, 
and then again feparated into the Mouth; it is 
therefore a Fluid abfolutely proper to the human 
Body, and of a particular Kind, fince it does not 
coagulate upon the Fire •, but being accurately 
mix’d with the Aliments, it converts them into the 
Nature of the human Body, and forms even Bread 
alone, by a continued Trituration in the Mouth, 
into a chylous Subftance. 

s It feems to be a Circumftance abfolutely necef- 
fary to perfect Health, that all the component Par¬ 
ticles of the Chyle, Blood, and other Fluids, re¬ 
main uniformly and exquifitely mix’d, fo that 
none of their Parts may flow by themfelves. Were 
the faline Parts to feparate from the oily, the fmall- 
eft YefTels would be deflroy’d by their corroding 
Quality ; the Oils by themfelves would render the 
Parts they poffefs inacceflible to aqueous Fluids, 
and the Water alone would defert all the larger Ar¬ 
teries t^nd Veins, and efcape into the fmalleft VefTels. 
A linen Fikre, which has been dipp’d in Water, 
will not tranfmit Oil through its Pores, but it will 
readily tranfmit the fame, if it be firft well rubbed 
with Soap. In the fame manner the oily Parts of 
our Aliment would not enter the minute Orifices 
of the Ladteals, if they were not reconciled to the 
aqueous Parts by the Saliva, and other faponaceous 
Fluids. Hence it appears how pernicious fat Ali¬ 
ments would be to us, if they were not to be mixed 
with fomething in the Digeflion which corrects and 
removes their Vifcidity *, thus the Saliva blended 
together with the oily Parts, not only mixes there¬ 
with, but alio renders them mifcible with Water. 
So Bread and Butter with hang’d or dry’d Meat, 
which is the moft deledtable Difh of the Hollanders, 
would of itfelf turn into a rancid Chyle, yielding 

2 in* 
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inflammatory Belches ; but by means of the Bread, 
and Saliva, and a perfedt Maftication, it affords a 
fweet, lympid, and nutritious Chyle, which will be 
fo much the better, if the Bread were Bifcuit, as that 
will oblige one to a more diligent Maftication. 

4 The Power of Menftrua to diffolve Bodies, 
does not always proceed from any confiderable A- 
crimony in them affeding our Senles; for the Wa¬ 
ter from Whites of Eggs is fo mild, that our Eyes 
will bear it without any Pain or Uneafmefs, and 
notwithftanding we fee it will diffolve Myrrh, by 
a faponaceous Property, which refults from a Com¬ 
bination of alcaline Salt and Oil. 

5 Fermentation is drawn in by the Chemifts to 
account for every Operation in Nature, while their 
Adverfaries as ftienuoufly exclude it from havmo* 
the leaft Share in any of her Appearances ; but in 
this, both of them over-fhoot the Mark widely ; 
for whenever a fermentable Subftance is excited by 
Heat, Moifture, and a free Admiffion of the Air, 
there muft inevitably arife. a Fermentation ; but 
Bread is from its natural Texture apt to ferment 
and turn lowr, which is ftill further promoted by 
the Saliva inftead of Water; the Air is freely ad¬ 
mitted, and the dole IVTouth and Stomach admini- 
fter Heat to it; what then can be the Confequence, 
but a Fermentation ? And that this is the Cafe will 
alfd appear from the frequent Rumblings and 
Belchmgs of Air, wmch is known to be generated 
in Fermentation. But this Fermentation is not 
completed in the Stomach, uniefs the Aliment ftays 
there too long -, becaufe neither the internal Air is 
retained, nor the ambient excluded, as it is in a 
clofe Veffel: But if Food fhould ftagnate too long 
m tue Stomach oi a weak Perfon, the Fermenta¬ 
tion may in that Cafe be extended, lb as to change 
the Aliment from its proper Nature. 0 

L 2 4 How- 
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6 However various be the Mixture of our Ali¬ 
ment, Bread, Fifh, Flefh, and Vegetables, they 
all undergo the fame Mixture by Maftication, and 
do not lofe any of their Qualities in Deglutition \ 
but in the Stomach ad duodenum they by degrees 
lofe their original Smell and Tafte, and turn to an 
uniform fmooth Chyle, of a milky Smell and 
Tafte, retaining fcarce any thing of what they had 
before. But there are fome Aliments which do not 
fo readily part with their natural Smell and Tafte, 
as Onions and Garlick, which fmell intolerably a 
long time after they have been eaten, in foetid 
Belches. 

7 An inteftine Motion is that latent internal 
Agitation of the Parts of Bodies, which is altoge¬ 
ther neceflary to Fermentation ; without this per¬ 
turbative motion of the Parts preceding, neither 
Vinegar nor a vinous Liquor could be made from 
Malt or Sugar. But the chief Spring of this in¬ 
teftine motion in Fermentation, arifes from the in¬ 
cluded Particles of Air, agitated and expanded by 
Heat; which Air never exerts its Elafticity more, 
than when it is confined in vifcid Bodies ; and 
hence that lafting and tenacious Froth upon the 
Saliva. But this fame Air being mixed with, and 
retained by the vifcid Saliva, infinuates itfelf into 
almoft every Particle of the Aliment, and exert¬ 
ing its Spring by the Warmth of the Stomach, is 
a great Inftrument in diftolving the Cohefion of 
the Parts of the Aliment. 

8 A poor Creature that is almoft famifh’d, does 
no fooner tafte a Bifcuit dipt in Wine, without 
fwallowing any of it, but he is immediately re- 
frefhed by it; for the bibulous Veins, which are 
very numerous throughout the whole Body, as 
well as in the Mouth and Tongue, abforb the moil 
fluid Part of the Aliment, which is by them con- 
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vey’d to the jugular Veins, and from thence to the 
Heart; and this Fadt is fupported, not only by 
Arguments from Anatomy, but alfo from thofe 
Vegetables which entirely melt in the Mouth, 
without leaving hardly any Faeces by long Ma- 
ftication, fuch as I have obferved in the Acmella 
Ceylanica. 

9 No Nerve is fenfible without it is kept moift *s 
fo that thofe who are diforder’d with Defluxions 
and Catarrhs, and thofe who fleep with theif 
Mouths open, which dries their Tongue and Pa¬ 
late, do not taile any thing which they put into 
their Mouths. 

§.63. Therefore as the Saliva is feparated 
with fo great Artifice from the pure arterial 
Blood, and is afterwards carefully convey’d to 
be intimately mix’d with the Aliment in the 
Month *, it ought not to be extravagantly Jpit 
away 2; it fhould rather have been fwallowed, 
that after having performed its Offices in the 
Mouth and Stomach, it may be returned into 
the Blood; and when improved therein by re¬ 
peated Circulations, be again fecreted in a 
more perfect Stated. And this is confirmed 
to be true by Dijeafes 4, their Crifes S, and 
Remedies. 

1 From hence (§. 67, 68, and 69.) it appears 
why none of the more perfect Animals are depri¬ 
ved of this Fluid, the Saliva •, and why in Birds, 
and other Animals that have no Teeth, the Saliva 
is feparated by a particular Mechanilfn at the bot¬ 
tom of their Oefophagus. 

2 The no lefs wife than bountiful Parent of all 
Tilings, has deflin’d every Part of the Creation to 

JL 3 fome 
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fome proper Ufe; and as the Saliva is only fepa- 
rated in any large Quantity when we are eating, 
it muft therefore be defign’d to promote the DilTo- 
lution and Affimilation of our Aliment, and there¬ 
fore ought not to be thrown away as ufelefs, but 
convey’d into the Stomach, for further Ufe to the 
Oeconomy. A Patient never complains of Lofs of 
Appetite whilft his Mouth and Stomach are pro¬ 
perly fupplied with Saliva j but when that Fluid 
is wanting, this is a conftant Symptom. And the 
Perfon that fpits out his Saliva in the Morning, 
will hardly have any Appetite at Dinner-time ; but 
if all the Morning Saliva is fwallow’d, he will be 
hungry enough by Noon. It is alfo allow’d by the 
univerfal Confent of the more civiliz’d Nations, 
that fpitting in one’s Difcourfe to any Body, is both 
unmannerly and nafty; infomuch that among the 
Eaftern Inhabitants it was held in the higheft De- 
reflation and Abhorrence. 

3 The thin and aqueous Saliva is again abforbed 
bv the la6leal Vefiels, and from thence conveyed 
into the Blood; and as thefe Parts of the Blood 
were feparated by hygraulic Laws in the falival 
Glands of the Head, they will alfo by the fame 
Rule be again fecerned in thofe Parts in a more 
pure and animal State ; but this Return of the Sa¬ 
liva into the Blood, and its repeated Separations 
again from it, may be performed feveral times in 
the Space of an Hour. 

4 There are indeed many Difeafes in wrhich a 
plentiful Excretion of the Saliva is conducive to 
Health ; but that Fluid, tho’ feparated by the fa¬ 
ll vary Glands, is not at that time genuine Saliva. 
In a Salivation by Mercury in the Venereal Dif* 
eaie, the whole Mafs of Blood is liquify’d, and 
difcharges its purulent and rancid oily Parts thro’ 
the lalivary Glands; which is alfo apparent from 
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the fame morbid Humours being evacuated by 
Decoftum Guaici in Sweats. And in cachectic Dif- 
pofitions Sialogogues and Mafticatories are ufeful, 
not fo much by promoting a Difcharge of the Sa¬ 
liva, as by expelling the fuperfluous aqueous Part 
of the Blood that way, which may be alfo plenti¬ 
fully evacuated with ftrong Purges by the Anus. 

5 A critical Difcharge by thele Glands in the 
Small-Pox may be falutary, by expelling the con¬ 
tagious Parts which occafion fo great Difturbance 
in the Oeconomy ; for upon the ninth Day the Pa¬ 
tient’s Body is covered with a thick, and almoft 
continued Scab, which arifes from a Condenfation 
of vthe purulent Matter in the confluent Kind, fo 
as to form a Cruft; if a plentiful Salivation, or 
fwelling of the Fat, does not happen at that time, 
certain Death ought to be expected ; for the pu¬ 
rulent Matter finding no Vent at that time, by in- 
fenfible Perfpiration, is return’d into the Blood, and 
proves a certain Caufe of Death, by corrupting the 
whole Mafs *, for that Excretion which equals five 
Parts out of eight, of all the other Excretions 
which are made in the human Body, cannot be 
retained in the Habit without inducing moft per¬ 
nicious Confequences ; but People of a melancholy 
Habit ought more efpecially to fwallow their Sa- 
liva, becaufe the wafting of that Fluid would over¬ 
drain their Bodies, already too dry. 

§. 69. In the fame Operation of Mafticati- 

on, a Quantity of Air 1 is alfo intimately 

mixed with the Food, and retained by the Sa¬ 

liva with the Mucus2 of the Palate and 

Tongue 3, with which it incorporates 4, info- 

much that by the Weight 5, Fluidity and Eld- 

fticity 6 of the included Air, joined with the 

L 4 Heat 
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Heat 7 of the Body, and a continued Series of 
various Agitations by PreJJ'ures8, the whole 
Mafs of Aliment becomes more attenuated, 
and fluid, and the inteftine Motion is by this 
means firfl introduced, and afterwards conti¬ 
nued therein. 

1 No Fermentation can be perfectly made with¬ 
out Air, that Operation fucceeding the better as 
there is a larger Quantity of Air intimately confi¬ 
ned in the vifcid Farts of an acefient Subfiance. 
Bakers know this by Experience, who bake their 
Dough with no other View, than to raife and dif- 
perfe the Air thro’ its Subfiance into fmall Veficles 
or Eyes. But befides this included Air, which is 
the fame with the common Ambient, there is yet 
another kind of Air, which lies concealed from 
the Senfes within the Parts of Bodies, from whence 
it is never difengaged but by the Force of Fire, 
a hard Frofl, or a violent Effervefcence of contra¬ 
ry Salts *, or laflly, by taking off the Preflure of 
the external Air ; and when this latent Air is by 
thofe Means extricated, it occupies a Space infi¬ 
nitely larger in the exhaufled Receiver than it did 
before *, but both thefe Kinds of Air abound plen¬ 
tifully in the Food during its Maflication and Mix¬ 
ture v/ith the Saliva. 

1 This kind of Mucus is fo requifite and necef- 
fary to Life, that no Animal is deprived of itand 
there can be no hirer Prefage of the fatal Event of 
a Difeafe, than the Abfence of that which fhould 
render the Fauces fupple and fmooth. A MuCus is a 
fomewhat oleaginous Subfiance, thicker than Wa¬ 
ter, but mifeible with that Fluid, and feparated 
from the Blood by the moh firnple Glands. Igno¬ 
rant Phylicians-often rejoice to find a Difcharge of 
Mucus made by the Force of a flrong Purge, as 



if they had done a great Exploit, but which is 
contrary to the Laws of Health. 

3 The back of the Tongue is full of fmall EmL 
nences, which difcharge a Mucus efpecially near its 
Root, which is connected with the Epiglottis; it is 
alfo furnifhed with the Foramen ccecum and mucous 
Cryptce, and the glandular Expanfion pf Vaterus 
covering the Tongue, continually moiftens it with 
a vifeid Humour ; all which Plenty of Mucus is 
not continually difeharged, but ftagnates, till it is 
expre fifed for Ufe by the motion of the Tongue* 
which ftrongly comprefifes the adjacent Parts in its 
Action. 

4 The Mucus of the Mouth is certainly of great 
XJfe to retain the Air mixed with it, by its Tena¬ 
city, that it may be tranfmitted together with the 
Aliment into the Stomach, and there prove the 
Author of various Changes in it; for this reafon 
the Mucus has a particular degree of Vifeidity ; 
were it lefs tenacious, it would not retain the Air ; 
and were it more fo, it would not at all part with 
the Air. 

* We have in another place queftion’d whether 
all Air is of itfelf naturally ponderous, which is 
not yet fufficiently determined , but as for the Air 
which is mix’d with our Aliment, there is no doubt 
but that gravitates. 

6 Philofophers have not yet fufficiently explain¬ 
ed nor accounted for the intimate Nature of this 
wonderful Property Elafticity *, it is evidently de¬ 
ni on fir a ted that the Air may be extremely com- 
prefifed into a very linall Compafs, and very much 
dilated into a great Space ; when it is comprdTed 
it fuftains a very great Weight, which upon ex¬ 
panding it will throw off. But the moft fagacious 
Sir Jfaac Newton feems to have come the neareft 
to Nature of any in this Affair, for he fir ft demon- 

ftrated 
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ftrated that one Kind of the conftituent and lead 
Particles of the Air are not elaftic, nor do they 
perform any ACtion like what we fee in the Air ; 
but. if two of thefe aerial Particles come fo near 
each other as is determined by the Creator, they 
will repel each other; and if any Body obftruCt 
their free Receflion, it will be then removed with 
a confiderable Force ; alfo that this repelling Force 
increafes as the component Particles of the Air 
approach nearer to each other, becoming almoft 
infinite at the Point of Contact; much in the fame 
manner as Loadftones, having their fimilar Poles 
oppofed to each other *, as the South Pole of one 
to the South Pole of the other, they will repel each 
other with a confiderable Force, the greater as they 
approach the nearer. 

7 The external Air, which encompafies the hu¬ 
man Body, is always colder than the Body itfelf 5 
but if it becomes equally hot with the Blood, it 
will be greatly rarified ; and being received into 
the Mouth, will difiipate, or break the fmall Air 
Bubbles retained by the Saliva, Mucus, and Parts 
of the Aliment. 

8 Was the Spring of the Air to be always of the 
fame Tenor, it would not produce many great Ef¬ 
fects ; but the cold Air which is received into the 
Mouth, and mixed with the Aliment, is after¬ 
wards expanded by the Heat of the Stomach. This 
Expanfion of Air by Heat is fo fenfible, that I 
have vifibly perceived the Liquor afcend in the 
sereal Thermometer whenever any Perfon entered 
the Chamber in which that In ft rumen t was fufpen- 
ded *, fo that the Particles of Air contained in our 
Aliments are alternately contracted and dilated 
hereby, and the fmall Vehicles which they compofe 
are maintained as it. were in a conftant Syltole and 
Diailole, performing various Impulles by their 

Sides, 
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Sides, acting upon their containing Mucus, and the 
Parts of the Aliment which are contiguous; there¬ 
fore the Particles of Air in their Afcent will be beat 
down again, will be expanded in their Defcent, 
and will be alfo indexed by their expanfton, fo that 
the Aliment will fuffer a perpetual Attrition, and 
put on the Nature of the Fluids, by which they are 
encompaffed, or fuffer a perfed Diifolution, in fuch 
a manner as is requifite to convert them into Chyle 
in the Stomach. It is alfo evident, that the Food 
which has been well comminuted by Maftication, 
is in a manner formed into a fort of Chyle, for they 
are changed into a thick, white, uniform, and tur¬ 
bid Fluid; and its white Colour demon ft rates, that 
its oily Parts are intimately blended with its aque¬ 
ous, fomewhat like an Emulfton ; whence it ap¬ 
pears why Maftication is fo neceffary to long Life, 
infomuch that it was a Maxim among the Ancients, 
that he who did not chew his Food well hated his 
own Life; for the weak Attrition of the Stomach 
would not overcome the Cohefion of the Aliment, 
if it were not to be firft well divided with a con- 
fiderable Force by the Teeth, and affifted by the 
Action of the Air and diluting Saliva, without 
which it would not be converted into good Chyle, 
But good Blood can never be made of bad Chyle; 
an exact Maftication is therefore to be greatly re¬ 
commended to every fedentary Perfon, who leads 
an inactive Life, as is generally the Cafe with Men 
of Letters, who do not exert mufcular Motion to 
break the Aliment. Clowns and Labourers often 
omit Maftication without any uneafinefs or detri¬ 
ment. Lyons, Tygers, and other voracious Ani¬ 
mals do not chew their Food, and yet they quickly 
grow hungry again even after a plentiful Meal; 
they digeft indeed with a great Force, but they do 
not make any large Quantity of Chyle from their 

Food. 
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Food. And thus alfo a Man might digeft his Food, 
which has been fwallowed whole, without any great 
Inconvenience, if he has firft failed a confiderable 
time before ; the Acrimony of the Saliva in that 
Cafe fupplying its want of Comminution by the 
Teeth. 

§. 70. The Food thus divided by the Teeth, 
varioufly agitated in the Mouth, intimately 
mix’d and diflolved by the Saliva, and lubri- 
cated with its Mucus, is there forced over the 
Tongue towards the Fauces, or pofterior Part 
of the Mouth. In this Operation all the folid 
or fluid Aliment is prefled by the conjundt, or 
elfe fucceflive Adlion of the feveral Mufcles 
(§. 62.) belonging to the Lips and Cheeks, from 
without and betwixt the Teeth into the inner 
Cavity of the Mouth, formed by the concave 
Part of the Palate and the Space under the 
Tongue 5 the two Jaws are then prefled clofe 
to each other, and the Aliment lodged upon 
the concave Surface of the Tongue, which is 
at that time expanded by its fix Mufcles, and 
afterwards prefles itfelf clofe againft the Roof 
of the Mouth and upper Teeth, making its 
Prefliire backward fucceflively from one Tooth 
to another; and thus the Aliment is forced 
backwards from the Teeth by the Prefliire of 
the Tongue againft the arched and furrowed 
Roof of the Palate, which is very convenient¬ 
ly formed to diredl the Aliment towards the 
Fauces and Root of the Tongue, which per¬ 
forms this Motion by the fucceflive Adtioq of 
its longitudinal Fibres, aflifted by its Genkglcfji> 

Stylogloji, 
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StylogloJJi, and CeratogloJJi Mufcles; a Cavity is 
then immediately formed for the Reception of 
the Aliment at the Root of the Tongue, cir- 
cumfcribed above by the Uvula, Velum of the 
Palate, and the Tonfils; below by the Larynx 
and Pharynx, and behind by the Menbranes 
which conned the Vertebra of the Neck, and 
invert the pofterior Mufcles of the Pharynx. 
The Tongue is next dilated, and its Root 
drawn forwards and, upwards by the conjund 
Adion of its Genioglojji, Myloglojji, and Stylo- 
gloffi Mufcles, fo as to come into Contad with 
ali the upper Teeth; at the time time the, Ve¬ 
lum of the Palate is drawn right upwards, by 
the Contradion of the Pterygcjlaphylini MuR 
cles, fo as to fhut up the Opening of the Fauces 
into the Nofe; the Rima of the Glottis is alfo 
made narrower by its proper Mufcles, the U- 
vula too is drawn downward and forward up¬ 
on the Glottis by its Azygos Mufcle, in fuch a 
manner, that with the Concurrence of the E- 
piglottis, all Communication is cut offbetween 
the Mouth and Lungs; and thus every Parti¬ 
cle of the folid or fluid Aliment to be fwallow’d* 
is convey’d into this Cavity of the Fauces, 
without any efcaping into the Larynx and 
Nofe. 

There is not any one Fundion in the whole hu¬ 
man Body fo difficult to be underrtood and defer i- 
bed as that of Deglutition ; nor is this at all fur- 
pnfing, flnee of all the compound Actions in the 
Oeconomy this is the molt complex ; in this Adi- 
on the Aliment ought firft to be convey’d into the 
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Cavity of the Fauces *, then the Oefophagus fhould 
be opened, and at the fame time the Apertures 
which are near the Oefophagus, and lead into the 
Larynx and Nofe, fhould be both exactly clofed ; 
after this the Food fhould Hide in fuCh a manner 
over the clofed Rima of the Glottis, and its cover¬ 
ing Valve the Epiglottis, that no Particle of the 
Solid, nor the lead Drop of Fluid Aliment flip in¬ 
to the Erachea, which would even be fufficient to 
caufe Convulfions, and danger of Suffocation. In 
order therefore to obtain a clear Notion of this 
complex and obfcure Action, it will be neceffary 
to divide its Hiflory into Stages, and to trace the 
Aliment diftindUy as it paffes through the feveral 
Cavities appertaining to the Mouth. The firft 
(1.) of thefe Cavities is that of the Cheeks or Os 
externum, which is terminated before by the Cheeks, 
and the meeting of the Lips above the middle of 
the Chin ; behind by the meeting of the upper Jaw 
with the Bones of the Nofe on each Side, and by 
the middle of the lower Jaw. The next (2.) is a 
Cavity under the Tongue in the Os internum, con¬ 
tinued from under its Lip, and on each Side to 
where the Membranes of the Mouth are continued 
to the Gums and lower Jaw. (3.) The Cavity above 
the Tongue, between its back and the concave Pa- 
late. (4.) The Cavity of the Fauces, feated behind 
the Root of the Tongue ; which Capacity is much 
enlarged or dilated at the time of Deglutition: the 
Bounds thereof are the back of the Tongue, the 
Velum of the Palate (which is a membranous Ex- 
panfion continued pendulous backwards, towards 
the Fertebrce of the Neck, from the pofterior Mar¬ 
gin of the Bones of the Palate, containing the U- 
vula in its middle) the Ifthmia, or Sides of the 
Fauces, defeending from the back Part of each Fo¬ 
ramen Navium) the Top of the Larynx below, and 

the 
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the Membranes which invert the Vertebra* of the 
Neck behind. — The Progrefs of the Aliment is 
from the two firft of thefe Cavities into the third, 
and from thence in the fourth ; the Mouth of the 
Larynx is then fhut, and that of the Pharynx dila¬ 
ted *, and then the Aliment partes over the Epiglot¬ 
tis into the Fauces and Pharynx, in order to defcend 
to the Stomach. Now fuppofe yourfelf about to 
iwallow an Ounce of Water, or a morfel of Bread, 
their Conveyance into the Fauces will be thus : 
1. The Mufcles of the Lips and Cheeks being 
ftrongly contradted, will fuddenly protrude them 
to the Cavity above the Tongue; then, 2. the 
Tongue will be fpread flat and hollow to receive 
them ; and, 3. it will be prefled fucceflively againft 
the Palate, and fo protrude the Aliment directed 
by its Sides into the then diluted Fauces, without 
any Part efcaping. But the Aliment is then arrived 
no further towards Deglutition than the Fauces ; 
it may therefore now be proper to defcribe the 
Stru&ure and Adtion of the Pendulous Velum of the 
Palate, with the other Parts of the Fauces, as they 
were by me explained fome Years ago to my 
Hearers. 

The Mouth being opened, the Tongue deprert 
fed, and the Light diredied into the Fimc.es, we 
have then a View of its two anterior and lateral 
Columns, as aifo of its pofterior ones *, and be¬ 
tween thefe anterior and pofterior Columns appear 
the Tonfils on each fide; the upper Part of thefe 
Columns are bent into two Arches, which meeting 
in the middle, form the Uvula ; all which Parts 
being very moveable, the Uvula with the Arches 
are fufpended freely in the Air, and fuftained by 
their Fibres being faftened to the pofterior Part of 
the arched Bones of the Palate. Phe conftituent 
Parts are, the two Membranes, one inferior, look- 

^g 
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ing downward , and the other fuperior, with its 
Surface upward ; the lateral Membranes, which 
invert the Columns and Tonfils *, alfo the mucous 
Crypta, or Drains throughout the whole Extent of 
thefe Membranes, efpecially in the open circular 
SinuiTes of the Tonfils betwixt the Columns; the 
Uvula alfo, furnilh’d with its mucous Cryptce ; with 
Veflels of all Kinds •, and various Mufcles included 
between the two Membranes. 

The inferior and callous Integument of the Pa¬ 
late, which is thick, furrow’d and arched, concave 
toward the fides, but rifing into a Ridge in the 
middle, is in that Part of a particular Texture, 
different from any other *, it invefts the concave 
Bafis of the two arched Bones of the upper Jaw, 
as alfo of the Bones of the Palate, upon which lat¬ 
ter it becomes more foft, thin, and fmooth ; pro¬ 
ceeding backward from the pofterior Margin of 
the arched Bones of the Palate, it forms the low- 
ermaft and external Coat of the Velum Pendulum, 
being perforated thro’ all that Extent with the fmall 
Outlets of the mucous Drains, being alfo connedt- 
ed laterally to the Membranes of the Mouth on 
each fide the Velum. 

The fuperior, foft, thin and fmooth Integument 
of the Palate, which invefts the upper Surface of 
the Palate-bones next the Nofe, becomes ft ill thin¬ 
ner in its Progrefs backward from the pofterior 
Margin of the Arches of the Palate-bones, where 
it gives an external and upper Coat to the Velum 
Pendulum, every where perforated with the Emif- 
iaries of the mucous Drains, efpecially towards the 
Uvula; it invefts the fuperior Parts of the Velum, 
and difappears, by uniting itfelf into the lower In¬ 
tegument of the Palate, by which means they form 
one common Covering, which includes all the 
other Parts. 

Between 
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Between the two Membranes which form this 
common Covering,are interfpers’d an infinite Num¬ 
ber of fmall Arteries and Veins, render’d very con- 
fpicuous by Injeding, together with the Emilia- 
nes of the mucous Drains, the Tonfils, the mu¬ 
cous Crypt*, or Drains themfelves, and the Uvula 
with its various Mufcles and Veflels. 

Ths- Tonfils are placed on each fide, between 
the anterior and pollerior Columns of the Palate, 
being made up of the fame mucous Integument* 
complicated into hollow Spires, in order to give a 
greater Extent of Surface for the numerous Emil- 
faries of the mucous Crypta, that they might re¬ 
main diftincft and unobftrufted, to difcharge their 
liquid Mucus at this Part; fo that the Tonfils ap¬ 
pear to be Bodies made up of mucous Crypt*, the 
Veffels which convey and feparate that mucous 
Fluid, and the Duds which carry out and difcharcnj 
the fame, being all plac’d diftind in one Membrane, 
which is folded up by hollow Turnings and circu¬ 
lar W indings j and that their Mucus might be 
more freely difcharged at the time of Deglutition, 
we find the Tonfils are placed between the Mufcles 
of the Columns of the Palate ; the mucous Crypt*, 
which are alfo remarkable in fome other Parts, are 
in none more large and numerous than in thefe. 

The Uvula is of a conical Figure, and of a very 
fmooth or flippery, flexible and fub-pellucid Sub- 
ftance, full of the open mucous Drains, and fur- 
nifii d with long mufcuar Fibres, terminating in a 
Point; and the Remainder of it is compoled of an 
infinite Number oi Veflels wove together. 

The numerous Veffels of this Part are of almoft 
all the Orders of Arteries and Veins, ferving fome 

mi the common Circulation, and others chiefly for 
tjupplyiag the mucous Crypta, 
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The Mufcles for the motion of the moveable 

Palate have been moft exactly defcribed by Fallo- 
fius, Valfalva, Morgagni, and Santorini, from which 
celebrated Anatomifts we fhall here take our De- 
fcriptions of thofe Mufcles, which ought to be re¬ 
cited, in order to underftand their Actions, which 
we are now going to enumerate. 

If the Mouth of a healthy Perfon be held open 
againft the Light, and the back Part of the Tongue 
preffed down, we have then an Opportunity of 
viewing the feveral Motions of the Velum, or 
moveable Palate *, which is a thing that well de- 
ferves to be obferved and confidered by us. For, 

I. If the Perfon be not directed to any particu¬ 
lar ACtion, but breathes freely in the ufual man¬ 
ner, the acute fide of the connecting Membranes 
will appear, on each fide of the back Part of the 
Tongue, a little before the coronoide Proceffes of 
the lower Jaw, being continued and difperfed into 
the Velum. Immediately behind thefe connecting 
Membranes, we meet with the two anterior Co¬ 
lumns of the Palate, which arifing upward on each 
fide from the back Part of the Tongue, are infert- 
ed into the Velum, where they make two narrow 
Arches, which uniting in the middle, form the 
Uvula. Behind thefe anterior we find the two po- 
Iterior Columns of the Palate, which refembling 
the former, arife upward into the Uvula and pre¬ 
ceding Arches, almolt difappearing in their fore 
Part. In a Space between the anterior and pofte- 
rior Columns are placed the Tonfils on each fide. 
And the laft Part which offers itfelf to View, is 
the back Part of the Fauces, fpread upon the Front 
of the Bodies of the upper Vertebra of the Neck, 
furnifh’d towards the bottom with very large mu¬ 
cous Drains, fo confpicuous as to refemble little 
Ulcers, 

II. If 
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II. If the Perion then endeavours to blow out 

his Breath thro5 his Mouth only, whilft it remains 
wide open we lhall then have an Opportunity of 
feeing, i. The Uvula, hanging indeed pendulous, 
as before, but at the fame time much more elon¬ 
gated, by being more ftrongly and highly lifted 
up. 2. Phe J'eluin^ or moveable Part of the Pa¬ 
late, will then be ftrongly and fuddenly elevated 
m its anterior Part; fo that the before fmall Cur¬ 
vatures of the Arches will now form Segments of 
much larger Circles, by which means the Arches 
will become much wider and more open, o. The 
adjacent I arts, fituated behind the precedin0*, be - 
ing at the fame time lifted upwards and forwards, 
become more confpicuous, and appear to be archi- 
form, like them, capable of being drawn backward 
and forward, and of refting, fo as to be eafilv di- 
ftinguilh’d. 4- Alfo the lateral Columns of the 
talate will be elevated at the lame time, and in 
the feme Atftion. 5. The back Part of the Fauces 
becomes moie expoled to View in its upper Part 
where it appears to beiet with Mucus, that the Ig¬ 
norant being deceived with its whitifh Hue, inn- 
g-.ne the whole to be ulcerated. 6. All thefe ap- 

Air is more ftrongly 
and fwiftly drove exaftiy thro’ the Mouth only'■ 
infomuch that the Profpett enlarges to near the 
lateral Openings of the Euftachian Tubes. 7. The 
pofterior Cavities of the Nofe will be alfo flim. by 
the Velum being drawn upwards, and then prefied 
forwards. 8. The Communication between the 
Mouth and Nofe will by that means ceafe, becaufe 
the Velum a£ts the Part of a ftiutting Valve. 

IH Thefe Appearances being duly obferved, 
and the Parts yet remaining in their former Situa¬ 
tion, let tne Perfon endeavour to draw the Air 
quickly and ftrongly thro’ his Mouth only, not 

■Lv^ 2 any 
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any thr6’ his Nofe, the Parts all that while keep¬ 
ing the Situation before defcribed II. By that 
means it will appear that Refpiration may be per¬ 
formed barely by the Mouth only, notwithftand- 
ing the Nofe being open in its anterior Part ; 
therefore the Force which at that time preffes the 
Velum, fo as to prohibit the Air from pafling into 
the Mouth thro* the Nofe, muft be capable of 
refilling the Preffure of the whole Atmofphere. 

IV. When all the preceding Obfervations have 
been carefully made, let the Perfon then ceafe to 
breathe thro* his Mouth only, and alfo breathe thro’ 
his Nofe; at that Infant all the Parts will be re- 
ftored exadlly to the State defcribed at I. The 
Uvula defends, and becomes fhorter, the Arches 
are let down, and become narrower, the pofleriot* 
Arches defcend, and are cover’d more than before 
by the anterior ones, and all the adjacent Parts de¬ 
fcend downwards, and are drawn more forward *, 
the Fauces behind are more cover’d and conceal’d 
by them, the Cavities of the Nofe above the Fauces 
are render’d more capacious by the Velum defend¬ 
ing forwards *, and there is a free Communication 
reftored between the Nofe, Mouth, Fauces, and 
Lungs *, the Air may therefore pafs and repals all 
thofe ways. 

If then the Perfon tries to draw the Air only 
thro’ his Nofe, and not at all thro’ his Mouth, tho’ 
it be held wide open, and the Tongue moderately 
depreffed, there will then appear to the Obferver, 
1. The Velum of the Palate drawn downwards and 
forwards clofe upon the back of the Bafis of the 
Tongue. 2. The two Columns of the Palate will 
be contracted downward, and clofe to the Sides of 
the Bafis of the Tongue. 3. The poflerior Part 
or Bafis of the Tongue will be expanded towards 
the Columns on each fide, and will rife upward in 

a Curve, 
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a Curve, fo as to come into ContaCl with the Velum 
of the Palate, and wholly intercept the Iniight to 
the Fauces. 4. The Sides of the Bahs of the Tongue 
will be very much expanded towards the Columns, 
and elevated to near the height of the middle of 
thofe Columns. 5. The Paflage for Air this way 
is by that means exactly clofed, fo that it cannot 
pafs in the leaft, becaufe the Uriel Approximation 
of the Velum palati againfl the Tongue, before the 
Epiglottis, is very vifible to the Eye ; thus the Air, 
being ftopt from palling this way into the Lungs, 
notwithstanding the Mouth’s being wide open, and 
the 'Thorax dilated, will endeavour to feparate the 
Parts now in Contact by the PrefTure of its whole 
Weight •, fo that the Force by which the Tongue 
and Velum are clofed together mull be very confide- 
rable. 6. The Air will then rulh with a confidera- 
ble Impetus thro’ the Nofe and Fauces into the 
Lungs, 7. The lower Parts of the flexible Ales 
narium will be contracted and prelfed inward, by 
which means the Nofe will become narrower and 
fharper from the PrefTure of the ambient Air upon 
the external Surface of the Nofe, which is much 
broader than the open Space of the Paffage thro* 
the Nofe *, fo that, 8. The Dilators of the Nofe 
mull exert a confiderable Force at that time, to 
fuftain the Alee, and increafe the Foramina narium, 
which would be otherways occluded by the Prelfure 
of the Atmofphere ; this will be fenfible to any 
Perfon who obferves this Experiment in another; 
fo that in this Aclion there will be a Cavity form’d 
about the Fauces, not communicating with the 
Mouth, but opening into the Nofe, and having a 
free Paffage for the external Air thro5 their Cavity 
and the open Glottis into the Lungs, the Cavity be* 
ing limited before by the Bafis of the Tongue, 
which is elevated at its Root, and alfo dilated there 

M 3 towards 
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towards each fide \ the Velum of the Palate is then 
preflfed clofe to the Bafis of the Tongue, being at 
the fame time contracted downward, and on each 
fide upon the back of the Tongue ; the Cavity 
thus formed behind the Velum, is limited below by 
the Balls of the Tongue, behind which is the Epi- 
glottis, with the Larynx and Pharynx. 

VI. All thefe Appearances being carefully ob- 
ferved, let the Perfon be defired to blow all his 
Breath ftrongly and quickly thro5 his Nofe only, 
without letting any Part efcape thro5 his Mouth ; 
in which Cafe every Part will remain, and appear 
as we before defcribed, except that the Alee of the 
Nofe will not then be contracted, nor compreffed 
by the Atmofphere, but will be rather dilated, or 
thrull outwards, and by that means be elevated. 
And thefe are the furprifmg, neceffary, and moll 
ufeful Actions performed by this acceffary Organ 
of Deglutition. We have been the more particu¬ 
lar in deferibing thefe Appearances, that we may 
have a better Notion of the ACtion of the Mufcles 
belonging to this Part, which are exaCtly defcribed 
by Fallopius, Valfava, Morgagni, and Santorini, as 
follows, 

1. The Fhyro-Palatinus of Santorini, which draws 
the anterior Part of the Velum forwards, down¬ 
wards, and to each Side, and applies it to the Bafis 
of the Tongue, then elevated and expanded, ex- 
preffes the Mucus of the Tonfils and of the other 
mucous Drains,at the fame time they draw thzUvula 
downward and forward, make the Arches of the 
Palate flatter, and in the lafb ACt of Deglutition 
they in fome meafure elevate the thyroide Cartilage 
and the Larynx towards the Uvula ; they lubricate 
the external Surface of the Aliment with the proper 
Mucus, and then protrude it into the open Mouth 
of the Pharynx ; they help to enlarge the Cavity of 

the 
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the Fauces in the foregoing Aft ion, and feem to 
drive the Larynx a little outward as well as upward, 
and by that means to thruft the Glottis under the 
Cavity of the Epiglottis, which is then thruft back¬ 
ward. 

2. The Pharyngo-Palatinus of Santorini, which 
draws the Velum backward, upward, and to each 
Side, and elevates the pofterior Part of the Pharynx, 
alfo preffes the Uvula and Velum downward, in fome 
meafure elevates the adjacent Parts of the Pharynx, 
and applies it to the depreffed Velum ; it alfo in 
many refpefts confpires to aft together with the 
’Fhyro-Palatinus^ as will appear from what was be¬ 
fore faid of that Mufcle. 

3. The Glojfo- Palatinus of Santorini ^ which draws 
the anterior, lateral, and upper Parts of the Velum 
forward and downward, and preffes it againft the 
back of the Tongue, which is then elevated and ex¬ 
panded, at the lame time prefting out the Mucus 
from the Tonftls and adjacent Drains, it alfo de- 
preffes the Uvula downward and forward, and ren¬ 
ders the Arches of the Velum flatter; elevates the 
lateral and pofterior Parts of the Tongue, and preffes 
them againft the Velum towards the laft Part of De¬ 
glutition, alfo lubricating the external Surface of 
the Aliment *, and then protruding the fame into 
the open Mouth of the Pharynx, it alfo affifts in 
forming the Cavity of the Fauces of the preceding 
Aftion. 

4. The Hypero-Pharyngitis of Santorini, which 
by the Direction of its Fibres draws the Velum up¬ 
wards ftrongly and equally together with its Arches 
towards the pofterior Margin of the Bones of the 
Palate, fo that when it afts with the Conjunftion 
of the preceding Mufcles, it compreffes and in- 
creafes the Contaft of the Tongue and Velum, it 
prevents the Velum in that Situation from being 
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moved forward towards the Mouth, or backwards, 
towards the Fauces, by the Force of the Air, and 
therefore determines the Paftage of the Aliment to 
the Fauces in Deglutition, and of the Air thro’ the 
Nofe only in Expiration and Infpiration. 

If all thefe Mufcles adl together, and concur 
with the Adtion of the Mufcles which elevate and 
expand the Bafis of the Tongue, they then make 
the Velum immoveable, either backward or forward, 
whilft there remains a free Paftage thro’ the Nofe 
and open Glottis, in fuch a manner that Refpiration 
may be performed thro’ the Nofe only, without 
any Air palling by the Mouth. 

5. The Spheno-pterygo-palatini of Cowper, which 
dilate the back Part ot the Velum, and expand it to 
each Side, at the fame time they ftrcngly move it 
on each Side towards the Hooks of the internal 
Wings of the Fterygoide Procefles backward, and 
in fome meafure deprefs the fame as by the Dire¬ 
ction of a Pully, by which means they draw the 
Velum backward, fo as to fhut the Foramina Nari- 
urn in that place, and direct the Aliment contained 
in the Fauces into the Pharynx, in the laft Adi of 
Deglutition. 

6. The Sphceno-palatini, or Sphene-ftaphylini of 
Cowper, which Itrongly move the pofterior Part of 
the Velum backward, and fomewhat obliquely up¬ 
ward, moving the Uvula together with it, they 
dilate and expand the Velum, and prefs it againft 
the anterior Part of the fir ft Vertebra of the Neck; 
they alfo Itrongly and exadtly fhut up the pofterior 
Cavity of the Foramina Nariim and prevent any 
Air from palling or repairing that way thro’ the 
Nofe *, fo that they fuftain the whole Prefibre of 
the Atrnofphere, when the Air by its Weight rufhes 
into and dilates the Lungs thro’ the open Mouth 
£nd Glottis, they occlude the Openings of the Euftar 
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cblan Tubes, and protrude the Aliment From thofe 
Tubes in Deglutition ; they alfo contract the Ca¬ 
vity of the Fauces, and prevent the Aliment from 
regurgitating out of the Fauces into the Nofe. 

If one diligently infpeds the two laft Pair of Muf- 
cles ading together, the Velum of the Palate may be 
feen plainly ftretch’d and expanded every way ♦, be¬ 
ing by that means enlarg’d, it becomes better fitted 
for doling the pofterior Foramina of the Nofe and 
Openings of the Euftachian Tubes, and to protrude 
the Aliment in Deglutition down into the dilated 
Cavity of the Pharynx, at that time elevated, and 
to dired the Air and Voice thro’ the Mouth only. 
But when all the four mentioned Mufcles ad toge¬ 
ther in their various Diredions, the Bafis of the 
Tongue mull then be elevated, drawn back, and 
clofely applied to the Velum, the Epiglottis will be 
exadly and every way adapted to the Rim a of the 
Glottis, the Velum drawn up tight, will prefs againft 
the Aliment to be fwallowed, will be re-aded up¬ 
on by the Bafis of the Tongue, Larynx, Epiglottis, 
and Pharynx •, fo that the Aliment will be preffed 
backward into the Mouth of the Pharynx, at which 
time there will be a Cavity formed in the Fauces, 
then only communicating into the Oefophagus but 
when thefe Mufcles ad fuccefiively, and in various 
Combinations, the Air then fuffers various Agita¬ 
tions, by the different Motions of the Velum, in its 
Paffage through the Mouth and Nofe ; by which, 
with the Vibration of the Glottis, and other mem¬ 
branous Parts, the Voice is modulated, varied, and 
articulated in Speech. 

7. The Azygos of Morgagni draws the Uvula 
diredly forward and downward, by which means 
it covers the pofterior Part of the Glottis behind the 
Epiglottis, which Part of the Rima, by the Eleva¬ 
tion of the hollow Apex qf the Epiglottis, is not ex¬ 
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adtly clofed in the laft Part of Deglutition without 
this Afiiftance ; by this means no Part of the Ali¬ 
ment is admitted to pafs in Deglutition under the 
Epiglottis, or on either Side of the Glottis, but is 
all protruded into the open Pharynx, without lea¬ 
ving any Part behind; infomuch that fluid Ali¬ 
ments, which prels every way, cannot infinuate be* 
twixt the Glottis ; for if after Deglutition a fmall 
Part of the folid or fluid Aliment fhould remain 
upon the Rima of the Glottis, or its fmooth Sides, 
it would be carried thro’ the Rima by the Air in 
Infpiration, and excite a molt violent Cough, fome- 
times even to fuffocation. When the Uvula is loft, 
it occaflons that Dilorder, but does not hurt the 
Voice. The Uvula is then of Service to the Epi¬ 
glottis, and various other Ufes; it ftops out the 
groflfer Particles which float in the Air we breathe, 
it licks up and ftops the Mucus of the Tongue in its 
natural Defcent towards the Glottis, and prevents 
it from being thrown upon the naked Larynx by 
the Tongue-, it ferves as an arched and flippery 
Bridge, exadtly fitted every way to cover the convex 
Sides and Rima of the Glottis, for the Aliment to Aide 
eafily along in Deglutition *, it prevents the Aliment 
from falling out of the Fauces into the Larynx in 
Deglutition ; and being moved by its Mufcles, pro¬ 
trudes the Aliment backward into the upper Part 
of the Fauces. 

The Ufes of the Velum of the Palate are, to ferve 
as a Valve for opening and Abutting the Cavity of the 
Nofe into the Mouth, and to lerve as a Partition or 
Valve betwixt the Cavities of the Mouth and Nofe; 
to dilate the Cavity of the Fauces above, and contract 
it below ; to deprefs the Aliment into the Pharynx 
in Deglutition, and to modulate the Voice, by di¬ 
recting its Tone thro’ the Nofe, Mouth, or both ; 
and by the Afliftance of the Uvula, to prevent the 

Aliment 
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Aliment from flipping into the Lungs in Degluti¬ 
tion *, alfb to lubricate the Surface of the Aliment. 

Thus we have defcribed the Pafiage of the Ali¬ 
ment into the Fauces only, the Pharynx being as yet 
not opened : fo that if a Perfon fhould laugh, talk, 
or fneeze at that time, the Aliment would regur¬ 
gitate thro5 the Nofe, or elfe flip into the Larynx, • 
and excite a convulfive Cough. But to prevent 
thofe Inconveniences, Nature has made good Pro- 
vifion. 

At the time when the Aliment is convey’d into 
the Fauces, there is a confiderable Cavity formed 
there for its Reception. This Cavity is limited 
before by the Tongue, applied to the Roof of the 
Mouth, and preffed againft the Velum of the Pa¬ 
late, which is alfo approximated by its proper Muf- 
cles, (1, 2, 3, 4.) fo as to come into Contadl with 
the Sides of the Fauces and Arches of the Palate. 
It is limited behind by the Vertebrce of the Neck, 
lined with feveral Mufcles and Membranes, and lu¬ 
bricated with numerous fmall mucous Glands. 
This Cavity is principally enlarged downwards, 
when the Larynx, Os Hyoides, and Tongue, are 
drawn flrongly upwards, while the Pharynx is re¬ 
lax’d, and the Aliment protruded into it. The 
C(Bphalo-pharyngei Mufcles, undefervedly reje&ed 
by the Moderns, do then elevate the Pharynx, and 
expand its membranous Coats. So that while the 
Bag form’d by the Pharynx is dilated backwards, 
its anterior Part is deprefled, and its Sides elevated 
and expanded by the Stylopharyngei, and the mufcu- 
lar Fibres which come from the Os Sphenoides ; alfo 
the Parts which fhut up the Cavity of the Nofe con¬ 
tribute to form this Infundibulum of the Pharynx. 
But the Paffages to the Nofe and Larynx are to be 
at this time occluded, to prevent thofe Parts from 
being offended by a Regurgitation of the Aliment, 

The 
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The Foramina Narium are clofed by the Velum of 
the Palate, being elevated by the Spheno-palatini 
Mufcles, and by the Spheno-pterygo-palatini, which 
move the whole Velum upwards, and {hut the pc- 
fterior Opening of the Foramina Narium with it like 
a Valve. --But the Glottis is to be alfo clofed at 
the fame time ; which is not done, as many ima¬ 
gine, by the Epiglottis; for that is fomewhat eredt, 
and not eafily inverted, becaufe of its Connection 
with ftrong Ligaments to the Sides of the Tongue; 
fo that it cannot fhut the Glottis, only prevent any 
thing from falling into it, in palling from the Bafis 
of the Tongue. The Ary-arytcenoidci Mufcles do 
thus clofe the Glottis, and fo clofely approximate 
the Sides of its Rima, that not fo much as the leaft 
Air can pafs thro’; the Uvula is then placed round 
the Glottis, behind the Epiglottis, by the Adtion of 
the Azygos Mufcle of Morgagni, by that means 
clofmg the Glottis, fo that any adjacent Parts of the 
Aliment cannot fall into the Larynx with the Air in 
the next Infpiration. There are fome indeed who 
will not admit this Adtion to the Uvula *, but it is 
apparently true from Obfervations in the Difeafes 
of the Uvula. For the Uvula being Hit or de- 
ftroy’d, neither injures the Voice nor Deglutition, 
only the Patient will be perplex’d with a Cough in 
fvvallowing, becaufe all the Aliment does not pafs 
clean over the Glottis (behind the Epiglottis) into the 
Gula, but fome Part adhering about the Rima, is 
thrown into the Larynx in the next Infpiration, 
where, by irritating the tender and fenfible Mem¬ 
branes of the Afpera Arteria, it will not fail to ex¬ 
cite a convulfive Cough and Suffocation, if it be not 
happily ejedted. Such was the Cafe of a Danijh 
Nobleman, who endeavouring to return an Anfwer 
while he was {wallowing a Mouthful of Meat, 
was fuddenly itrangled ; and upon opening his 

Body 3 
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Body, the Morfel was found fluff’d in between the 
Glottis. 

§.71. Then the Os Hyoides, and Parts there¬ 
to connected, are firongly drawn upwards and 
forwards by the Adtion of the Genioglojji, and 
fometimes of the MylogloJJi, or the lateral Fi¬ 
bres of the Geniohyoidei (which latter arifing 
from the infide of the Chin, under the Genic- 
gloj/i, are inferted about the fmall cartilagenous 
Horns of the Os Hyoides; alfo by the Adtion 
of the Mylohyoidei, which arifing with a broad 
Tendon from the middle of the Bafis of the 
Os Hyoides, is afterwards inferted by a large 
Aponeurojis into the lower Jaw, from the grind¬ 
ing Teeth too near the middle of the Chin, 
polTefiing all the Space betwixt the infides of 
the lower Jaw and Os Hyoides, they draw the 
Or Hyoides in all Diredtions towards the lower 
Jaw, and to each Side ; they draw that Bone 
upwards and forwards, and elevate all the Parts 
connedted to and upon it, as the Tongue, ©V. 
alfo by the Stylocerato-hyoidei, which arife 
fharp and flefhy, from the Styloide ProcefTes of 
the Ofa ‘Temporalia, and defcending obliquely 
forwards, they are generally perforated by the 
Digaftrics, (§.60.) are inferted into the Articu¬ 
lation of the greater Horn with the Os Hyoides, 
and its Bafis, and ferve to draw the Os Hyoides, 
with all connedted to it, upwards and back¬ 
wards ;) the Bafis of the Tongue is alfo expan¬ 
ded, elevated, and drawn forwards; the Os 
Hyoides is prefled up againft the moveable Pa¬ 
late, the Paffage to the Noflrils is by that 

means 



174 Of Deglutition. §-7*. 

means fhut with the Velum, and the Os Hyoides 
and Larynx are approximated clofe to each o- 
ther in their Elevation, by the Contraction of 
the Fhyro-hyoidei (which arife flefliy from the 
Side of the Os Hyoides; and defcending, are 
inferted by a large expanlion into the fcutiform 
Cartilage, and continued to the lower and la¬ 
teral Margin of the fame:) The Parts thus e- 
levated, prefs back upon the Aliment to be 
fwallow’d, and by that means keep down the 
Epiglottis from riling, which together with 
the Uvula, being preffed by its proper Mufcles 
upon the Rim a of the Glottis, clofe up the A- 
perture which admits the Air in Infpiration ; 
they likewife fpread upon the Surface of the 
Aliment a lubricating Mucus, preffed out of the 
Velum of the Palate, Uvula, Tonfils, Root of the 
Tongue, the Epiglottis, and its Glands, with 
the Glandulce arytcenoidcece, and mucous Drains 
of the Pharynx, much facilitating the Deglu¬ 
tition of the Aliment; the elevated and ex¬ 
panded Root of the Tongue, with the Os 
Hyoides and Larynx, are then drawn forwards 
by the GeniogloJJiy Myloglojji, Genio-hyoidei and 
Mylo-hyoidei Mufcles, which by that means 
fufficiently dilate the Fauces and Pharynx, con¬ 
nected to the Root of the Tongue, Os Hyoides 
and Larynx, fo far as to make room for the 
Aliment to be fwallowed, efpecially when the 
external Pterygoidei and fome Fibres of the 
Majjeter Mufcles violently draw the whole 
lower Jaw forwards, by which means the Ca¬ 
vity is much enlarged, while the Glojfo-pharyn- 
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geeiy Hyo-pharyngczi, Fhyro-pharyngaei^ and 
Grico-pharyngcei Mufcles diftraCt and dilate the 
Pharynx, by drawing it forwards, and to each 
Side; and thus the Aliment is convey’d into 
the dilated upper Part of the Pharynx to be 
fwallow’d, the Aperture of the Larynx is 
clofed, the Oefophagus is then relax’d, the 
Stylo-pharyngei contracted, and confequently 
the Aliment prelfed into the upper Part of 
the Gula, But at the fame time the Pharynx 
is dilated, the Velum of the Palate is alfo ex¬ 
panded and elevated by its proper external and 
internal Mufcles, which clofe up the pofterior 
Foramina of the Nofe, direCt the Uvula, and 
fo prevent any Regurgitation of the Aliment 
into the Nofe and Glottis. 

§. 72. The very Inftant after thefe Actions 
have been performed, all the Mufcles (§. 71.) 
which were then contracted, are now relaxed, 
and both the Sterno-hyoidei begin to aCt (which 
anting flefhy from the infide of the Clavicles, 
near the Sternum, and adjoining Sternum it- 
felf, afcend ftrait upward to their Infertion at 
the anterior Part of the Bafis of the Os hyoides) 
and at the fame time the Ste?no-thyroidei are 
contracted (which arifing from the upper and 
outer Margin of the Sternum and Clavicles, 
afcend to the Bafis of the fcutiform Cartilage* 
to which they are connected, and are inferted 
obliquely outwards into the lateral and exter¬ 
nal Tubercles of the fame Cartilage) together 
with the Coraco-hyoidei on each fide (which 

arifing round and flefhy from the upper Cojla 
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of the Scapula at the Root of the coracoide 
Procefs, forms a digaftric Mufcle in its Pro- 
grefs, and is inferted into the anterior Part of 
the Os hyoides) by which Mechanifm the 
broad and back Part of the cricoide Cartilage 
is prelied backwards and downwards againft 
the Pharynx; at the fame time the depreffing 
Mufcles of the Palate are contraded with a 
great Force, and an almoft convulfive Celerity 
(the GloJJo-ftaphylini, Pharyngoftaphylini, and 
Azygos of Morgagni) whereby the Velum of 
the Palate, then expanded and drawn tight 
upwards, is now pull'd down, and protrudes 
the Aliment in the Fauces into the Mouth of 
the Pharynx, now elevated and dilated, the 
Glofbflaphylini and Pharyngo-Jlaphylini being 
at the fame time contraded ; then the GlojJ'o- 
pharyngei, Hyopharyngei, and Phyropharyngei 
are contraded with a convulfive motion, like 
the former, by which the Tongue, Os hyoidesy 
Larynx, and back Part of the Pharynx, are 
preffed together, and protrude the Aliment for¬ 
cibly into the Mouth of the Oefophagus; thus 
the Pharynx is clofed, and the Oefophagus con- 
traded at the fame time; the former of which 
arifes from each fide of the coracoide Cartilage, 
and embraces or externally inverts the Mouth 
of the Oefophagus; and thus the Aliment pref¬ 
fed down in Deglutition, will refide in the 
Cavity of the Oefophagus, under the Pharynx* 
Thus operofe or laborious is the Bufinefs of 
Deglutition, which requires the Concurrence 
of fo many Organs and their Adions, which 

mu ft 
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muft confequently render this Fundion fub- 
je<S to various Accidents and Difeafes; but 
from a Confideration of the Structure and A- 

<Sion of the feveralParts concerned, we may rea¬ 
dily underhand why dry Food is Jo difficult to 
fwallow z, the Saliva and Mucus of the Fauces 

being not lufficient to mollify and lubricate it j 
alfo why upon a lofs of the Uvula, a Perfon is 
troubled with a Convulfive Cough, and threat- 
tied with Suffocation in fwallowing his Ali¬ 
ment; and laftly, why the Aliment regurgi¬ 
tates into the Nofe in fwallowing when the 
Vtdum of the Palate is divided3? Whence alfo 
it appears that the moveable Velum of the Pa¬ 
late performs the Office of a fhutting Valve 
with refpedt to the Nofe, and of a depreffing 
Mufcle with regard to the Pharynx. & 

1 The Morfule of Aliment is now conveyed in¬ 
to the Fauces, the Apertures of the Nofe and Glot¬ 
tis being clofed, arid the Pharynx dilated, to make 
fufficient room for the Food in Deglutition ; it 
therefore now remains for it to be protruded into 
and thro8 the Gula, which is the Jaft Bufinefs of 
Deglutition ; in order to this, the Pharynx muft 
be con traded in its Diameter by the Sterno-hyoidei, 
Sterno-thyroidei and Coracoidei, which draw the La¬ 
rynx downward, and prefs it in inch a manner a- 
gain ft the Pharynx, as to ftraiten the Gula, efpe~ 
cially as the mufcular Fibres (which arife from the 
Larynx and Pharynx, and are interwove with the 
Hyopharingei, ThyrophaAngei, and Circopharingei) 
contrad the Capacity of the Pharynx, while the 
Velum of the Palate, being preffed down by its 
proper Mufcles, protrudes the Aliment into the 

N Gula^ 
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Gala, where, by the Contraction of the mufcular 
Fibres of the Oefophagus, it is further protruded 
down into the Stomach ; all the Mufcles therefore 
which before elevated the Pharynx, Larynx, and 
Os Hyoides, will be now relaxed, and only the 
Rim a of the Glottis remain clofed, by the Appro¬ 
ximation of the arytenoide Cartilages by their pro-, 
per Mufcles, in fuch a manner, that no Liquor 
can pafs into the Larynx as it defcends thro5 the 
Pharynx. 

2 A Perfon cannot fwallow a piece of dry Bread, 
when the Saliva and Mucus of the Fauces have been 
before exhaufted by eating of Bread and boiled 
Meat, except the Gula be moiflened with Drink; 
for the exquifite Senfation of the fine Membranes 
which line the Fauces and Pharynx, being offended 
by the Roughnefs of dry Food, will not admit, 
but exclude the fame, as hurtful. 

5 The Velum of the Palate is fometimes divided 
in venereal Ulcers, and the Fiffure being dilated 
by the Preffure of the Aliment, admits it into the 
Nofe ; which Diforder is incurable, and cannot be 
remedied by a Plate of Metal, as may an Erofion 
of the Bones of the Palate ; the afflicted Patient is 
therefore obliged to prefs the Aliment down to the 
bottom of the Fauces with his Fingers, leaning his 
Head backward, unlefs he had rather fuffer it to 
regurgitate into his Nofe. I once faw a Child, 
who being born with a divided Uvula, could not 
fwallow •, upon opening the Mouth of the Infant, 
the Uvula appeared to be divided \ and upon or¬ 
dering it to (hut its Nofe when it fwallowed, the 
Aliment delcended without offending that Organ ; 
this fame Child learned to fpeak, but was obliged 
to fhut his Nofe with his Hand at that time. 

§• 73- 
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§• 73- The Gk//z or Oejophagus is a diftra- 

dlile Tube, compofed of feveral Membranes or 
Coats inverting each other; the firft and in- 
nermoft of thele Coats is villous1 or downy, 
furnifhed with many nervous Papilla, lines 
the whole internal Surface of the Tube, and 
continually affords a Liquor fomewhat thicker 
and more oily 2 than the Saliva, which is fe- 
parated and diftils down from the ftnall Twigs 
of the Arteries, aiftributed through the Oejo¬ 
phagus, and ferves to lubricate the Pafiage for 
Deglutition, renders its Fibres fupple, and fit 
for Motion,and defends them from the Rough- 
11 efs of the Aliment. The fecond Coat, which 
inverts the former, is glandular 3, or rather 
full of Cryptce, or Drains, which feparate and 
difcharge the forementioned Liquor into the 
Cavity of the Tube; the other fide of this 
Coat confifts of many finall Veflels, which 
fupply Blood to the forementioned Glands or 
Crypt re. This glandular and vafcular Coat is 
inverted by a mufcular one, confiding inter¬ 
nally of orbicular, and not J'piral 4 Fibres, 
which are encompafled externally by longitu¬ 
dinal Fibres; all thefe are again included in a 
thin cellular Membrane 5, confiding alfo of Fi¬ 
bres and fmall Veflels, upon the back part of 
which are frequently placed two fmall Glands 6 

on the outfide of the Tube, about the firth 
Vertebra of the Floor ax, which prepare a mu¬ 
cous Juice, ferving to lubricate this Tube, 
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1 A piece of the Oefophagus being turned infide 
out, and fufpended in Water, in order to obferv® 
the internal Structure of this Coat, it appears vil¬ 
lous or downy, like Velvet; but thefe Villi are no¬ 
thing more than exhaling Arteries, which tranfmit 
the Injection of Ruyfch like little Worms ; the 
fame kind of Villi being alfo found in the Stomach 
and Inteftines, they difcharge a falival Fluid which 
does not coagulate by Heat *, between thefe Villi are 
interfperled many nervous Papilla, whence pro¬ 
ceeds the exquifite Senfe we obferve in the Oefopha¬ 
gus \ thefe Papilla are pendulous to a great length 
in a Tortoife, their Bafis being upwards, towards 
the Mouth, their Apex towards the Stomach ^ it 
was neceffary that the Oefophagus fhould have an 
exquifite Senfe, to receive or reject the Aliment. 
I faw a Lad who fuddenly clapt a hot Turnep into 
his Mouth, which had juft been taken out of the 
Pot by his Mother, and then fwallowed it; as foon 
as the Turnep had reach’d the Stomach, the Child 
prefently dy’d in the utrnofl Mifery. 

a This Liquor is of a middle Confidence, be¬ 
tween the Mucus of the Fauces and that of the 
Lungs •, it may be feparated by fcraping the inter¬ 
nal Membrane of the Oefophagus after Death, and 
may be again preffed out by fcraping a fecond time. 

3 In this glandular Membrane are numerous 
Crypta, or mucous Drains, called by Duverney 
lenticular Follicules, lefs than the Eggs of Silk¬ 
worms, and like little Bladders, opening each with 
a large Orifice into the Cavity of the Oefophagus, 
which difcharge their mucous Liquor, feparated 
from their Arteries, and retained till preffed out in 
Deglutition *, to which Adlion it is fo neceffiry, 
that we can fcarce fwallow any thing when that 
lubricating Mucus is wanting. From an Obftru- 
clion of thefe fmall Glands arifes a Schirrus, and a 

difficulty 
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difficulty in fwallowing, which gradually increafes 
more and more, and is a Cafe that has frequently 
occurred in my Pra&ice; the only Difficulty they 
have in fwallowing, is from the Pain and Refift- 
ance of the Aliment in its Defcent. Ruyfch cured 
a Diforder of this kind by a mercurial Salivation. 
This Difeafe feems to arile from the indulging of 
fpirituous Liquors, and Drinks made very hot, 
which are now more in Ufe than they were with 
our Anceftors. 

4 In Brutes, who have their Necks pendulous, 
the Gulci is furniffied with two Orders of ftrong 
fpiral Fibres, to make the Aliment which they 
fwallow afcend *, and thefe Animals never vomit, 
nor can Deglutition in the human Subject be ex¬ 
plained by the Structure of this Part in them ; as 
the Aliment in Deglutition defends perpendicu¬ 
larly in the human Body, it may be fwallow’d with 
a lefs Force, capable of being exerted by circular 
Fibres; but no one ought to deny thefe Fibres to 
be mufcular becaufe they look pale, for the Colour 
of every Mufcle is of itfelf white, its Rednefs pro¬ 
ceeding from the Blood ; nor is the Oefophagus paf- 
live, fo as to perform the Office barely of a Tube 
to the defending Aliment; but its Fibres being 
Itrongly contracted on every fide, protrude the 
fame into the Stomach ; but thefe Fibres a6t fuc- 
ceffively one after another, the Contraction begin¬ 
ning at top, and defending gradually to the bot¬ 
tom *, nor has the Weight of the Aliment any con- 
fiderable Share in this ACtion, for Pofture-mafters 
drink with their Heads downwards, and caufe the 
Drink to afcend, contrary to the Force of Gra¬ 
vity. 

5 The external Membrane is that which ferves 
as a Stratum, for the PafTage of the Arteries and 
Veins whkfi are diftributed to this Part •, for the 

N 3 Veins 
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Veins and Arteries are diftributed freely in no 
Part, wherein they do not communicate with their 
proper reticular Cells, in whofe Cavities they dis¬ 
charge a lubricating Oil. 

6 Thefe two Glands are commonly called Dor^ 
foies, Verfellonius having defcribed their excretory 
Duds ; but no Body has yet been able to difcover 
them after him. 

§. 74. The lubricated Aliment is therefore 
prelfed thro’ the flippery and dilated Oefopka- 

gusy by the Contraction of its longitudinal and 

orbicular Fibres1 ; which at laft protrude it 
thro’ the broad Mouth of the Stomach, then 
open and relax’d, into its Cavity. 

1 Thefe longitudinal Fibres dilate the Gula9 

fhorten it, and approximate it towards the Aliment, 
to be fwallow’d, while the orbicular Fibres con- 
trad it in diameter, and ading fucceflively down¬ 
wards from the upper Part of the Gula, they pro¬ 
trude the Aliment into the Stomach. 

§. 75. The Aliment being thus convey’d 
into the Stomach, the Mouth of that Organ 
and the Gula are naturally clofed, efpecially in 
Infpiration, by a thick fftejhy Mufcle *, riling 
above and below the Level, in the middle of 
the Diaphragm, through which the Gula is 
tranfmitted, and attach’d thereto by mufcular 
Fibres; by which means the Contents of the 
Stomach are prevented from being preffed a- 
gain into the Gula. 

1 The Oefophagus does not perforate the tendi¬ 
nous, but flelhy Part of the Diaphragm, left if 

2 there 
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there was an open Faffage, the Aliment might 
again regurgitate out of the Stomach into the Gula9 

by the Prefliire of the Diaphragm in Infpiration ; 
but thus the Mouth of the Stomach is clofed, at 
the fame time and by the fame Power which de- 
p relies it, when we breathe-in the Air. 

We have now therefore a clear View of the Ufes 
of the Oefophagus, and of the feveral Parts connect¬ 
ed to it above. In fhort. Deglutition confifts (i.) 
In a Protrufion of the Aliment into the Fauces by 
the Mufcles of the Tongue. (2.) In a Depreffure 
of it into and thro9 the Pharynx (while the Aper¬ 
tures of the Nofe and Larynx are ftriftly clofed) 
by the Mufcles of the Velum, Tongue, Os hyoules, 
Larynx and Pharynx. And (3.) In a Propulfion 
of it thro’ the Oefophagus into the Stomach, by the 
Contraction of its mufcular Fibres, which is alfo 
facilitated in its PafFage by the lubricating Mucus 
of the Glands. — Difeafes of the Oefophagus ge¬ 
nerally proceed either from a Tumour of the ad¬ 
jacent Glands, or from a Cohefion of its Sides. I 
have feen a Tumour of the Parotids which totally 
obftrudfed the Action of Deglutition ; and Ruyfch 
defcribes another Cafe of this kind from the glan¬ 
dules dorfales being indurated and feirrhous, which 
would only yield to a Cure by the Power of a 
mercurial Salivation ; the Oefophagus coheres toge¬ 
ther, when all the oily Mucus has been before ex- 
haufted from its cellular Texture by long filling 
or fainting, in which Cafe Deglutition is luppref- 
fed ; a miferable Inllance of which has occurr’d to 
my own Obfervation. If it fhould be afk’d how 
it comes about that Liquors are fornctimes more 
difficultly lwallowed than Solids ? the Anfwer is, 
that the Mufcles of the Pharynx being at that time 
paralytic and collapfed, the Solid has a greater 
Refiflance to open the fame \ but then again, 

N 4 fluids 
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Fluids are fometimes more eafily fwallowed than 
Solids, when the Capacity of the Gula is ftraiten’d, 
by an Inflammation, or otherways. 

Concerning the Action of the Stomach 

in digejling the Aliments. 

TH E Error of moft who have endeavour’d to 
explain Digeftion, has lain in their attribu¬ 

ting that Function to only one or fewer Caufes than 
are concern’d therein, excluding the reft. To avoid 
falling into the like Error, we fhall confider the 
Stomach, i. As a moifl:, warm, and clofe Veflel, in 
which the Aliment is receiv’d and retain’d (§. 76.) 
2. As.it is an Organ, fupplied with feveral Hu¬ 
mours, for the Diflblution of the Aliment (§. 77, 
and 78.) 3. As it aCts upon the Food, by the 
Contraction of its own mufcular Coat (§. 81.) 
And laftly, 4. As it receives an external Force and 
Preflfure from the adjacent Aorta, Diaphragm, and 
abdominal Mufcles * from the Concurrence of all 
which very different Caufes, the Function of the 
Stomach is perform’d, and ought to be explain’d. 

§. 76, The folid and fluid Aliment thus fwal- 
low’d, before diluted with the Saliva, mix’d 
with the Air, and now received into the clofe1, 
moifl:, and warm 2, Stomach, does there quickly 
begin of its own accord to ferment, orputrify 3 ; 
according to the different Nature of the Ali¬ 
ments or Difpofition of the Stomach; and is 
eitherway wonderfully changed into an aM~ 
cents, alcalejcentrancidi, or glutinous* Mala, 

1 The 
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1 The opening pf Animals aljve, and die Ru-^ 
ftus’s which afcend a few Hours after a Meal, de? 
mondrate that the Aliment days fome time in the 
Stomach*, therefore the Food will in this refpedt 
fuffer the fame Changes in the Stomach, which it 
would have undergone by (landing in a clean glafs 
Veflel, mixed with the Saliva, in a warm Place ; 
it mud be indeed confeffed, that the Drink, and 
(Come of the more fluid Parts of the Aliment, pafs 
quickly thro’ the Stomach, but the more folid are 
retained a conflderabie time. 

a The Heat of the Stomach may not only be 
eaflly render’d confpicuous by the Thermometer, 
•but alfo fenflble to the Hand thrud into the Belly 
of an Animal when expiring. This Heat of the 
Stomach is in a great meafure communicated and 
heighten’d by its Contadt with the warmed Vifce- 
ra , the Heart lies upon the Diaphragm, immedi¬ 
ately above it •, the Liver inveds it before, and on 
the Right-fide, the Spleen on the Left, the Aorta 
behind, and the Pancreas with the fplenic, coeliac, 
and mefenteric Blood-veflels at bottom ; the whole 
Abdomen alfo condantly adminiders the Heat of a 
Bath to it. But that Heat which exceeds Warmth 
by a few Degrees, is of all the mod efficacious in 
changing the Aliment; even Water fo putrifies by 
the Heat under the Tropics, as to emit inflamma¬ 
ble Vapours. The Heat of every Animal is always 
greater than that of the Air in which it lives, nor 
can any Creature live when its Blood is reduced 
to the fame degree of Cold with that of the 
Atmofphere ; for the Heat of our Air never rifes 
to 90 Degrees, which is almod the perpetual De¬ 
gree of Heat in the Blood of living Animals ; 
therefore the Heat by which the Aliment is atte¬ 
nuated in the Stomach, mud be nearly the fame 
with that under the Tropics, which fpoils the neat- 

2 ed 
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eft Wines or the beft Ale. But all Vegetables 
grow and digeft their Aliment with a much lefs 
Heat, which Dr. Grew has fhewn to be about 50 
and 60 Degrees * for that diligent Naturalift and 
Phyfician made Tables containing the Heat of 
every Day for many Years, the Medium of which 
was as we have now mentioned. 

3 The general Error of Writers on Digeftion 
has been, their confidering but one fort of Change 
in the Aliment, as if we had never taken but one 
kind of Food *, whence fome will have the Diftb- 
lution of the Aliment to be made wholly by Fer¬ 
mentation , and others barely by Putrifadtion ; 
both having fome, but not the whole Truth on 
their fide s for fometimes neither Fermentation nor 
Putrifadfion are perfedtly prefent in Digeftion., 
The flefhy Parts of Animals and fome Vegetables 
are naturally difpofed to Putrifadfion, while Milk, 
the generality of Plants, and all Garden Fruits, are 
inclined to turn lowr. Nor are thofe to be confi¬ 
ded in, who utterly deny Fermentation to have 
any Share in Digeftion ; fuch ought to confider, 
that the Stomach ad mini ft ers the fame Heat and 
Moifture, as if farinaceous Aliment was mixed 
with four times as much Water, and fet in a di- 
gefting Heat, which would certainly turn it fowl*; 
nor can any Reafon be given why the Stomach 
fhould not make the fame Change therein, tho5 it 
may be not fo foon, or to fo great a degree, thro* 
its Agitation, or a Mixture of the Bile. That a 
fimilar Fermentation is often perform’d in the Sto¬ 
mach, may appear from the flatulent Diftention of 
that Organ, attended with Gripes and acid Ru- 
dtus’s, after eating of Garden Fruits \ for as Fer¬ 
mentation is obferved to be the generating Caufe 
of this elaftic Air in fimilar Subftance's out of the 
Stomach, the fime Phenomena muft arife from 

the 
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the fame Caufe within the Stomach ; but then this 
Fermentation is not carried to Perfe&ion in the 
Stomach, fmce that would require the Aliment to 
ftand at leaft four or five Days therein, whereas it 
does not ufually flay above five or fix Hours upon 
the Stomach; add, that Mixture in feveral Kinds 
of Aliments often prevents thole Changes ufually 
wrought by Fermentation or Putrifadlion. Thus 
Milk will in a hot Summer turn fowr in the Space 
of twelve Hours, and Blood will putrify in that 
time, if both are expofed to the common Air ; 
but when mixed together, the Mixture neither 
turns fowr nor putrid, thro’ the Reflraint of their 
degenerating by their oppofite Subfiance and Ten¬ 
dencies. 

4 All the flefhy Parts, and the feveral Humours 
of Animals, except the Milk of Cattle feeding upon 
Herbs, do naturally putrify of themfelves, and will 
certainly do fo in the human Stomach, if thofe 
Powers are abfent which refill Putrifadlion ; even 
all Sorts of Plants which come under the tetrape- 
talons and filiquofe Kind, putrify with a cadaverous 
Stench, and afford a volatile Alcaly. Thefe Ap¬ 
pearances greatly favour the ancient Hypothefis of 
Pliftonicus, or Digeflion by Putrifa&ion, revived 
by Lifter. 

5 The whole Clafs of Vegetables, except a few 
of the aromatic and antifcorbutic Plants, turn 
fowr in a warm and moifl Air, affording a vola¬ 
tile Acid ; even the fweet Meal of Oats, mixed 
with taflelefs Water, turns extremely fowr in a 
warm Place *, and Mull, or new Wine, alfo turns 
lowr and corroding barely with Heat. 

6 By turning alcalefcent, we mean, to approach 
the Nature of a lixivious Salt, produced by Fire ; 
being acrimonious, of an urinous Smell, fermenting 
with Acids and tinging Syrup of Violets of a green 

Colour. 
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Colour. But lixivious or alcaline Salts are of two 
Kinds, i. Fixed, being made from the calcined 
Allies of all green Vegetables, which dilfolved in 
Water affords a lixivious Salt. Even the fowr 
Wood-forrel affords Afhes by Fire, from whence 
may be made a Lixivium, perfectly endued with 
all the Properties of an alcaline Salt. The other 
fecond Kind of this Salt is volatile, obtainable by 
Diftillation from all the Parts of Animals or pu- 
trified Vegetables ; in which Operation Part of the 
afcending Vapours are turn’d into volatile Cryftals, 
of a foetid, urinous Smell, and fiery Tafte. 

"All Oils grow rank when taken in a large 
Quantity upon a weak Stomach, to which State 
they have a natural Tendence, putting on the Qua? 
lity of a rotten Egg. If a Perfon fhould eat a good 
deal of frelh Butter that has been fry’d, without 
drinking a fuflicient Quantity of fome acefcent Li¬ 
quor, it turns into a putrid, acrimonious Liquid, 
much of the fame kind with the greenilh Cruft 
which is fpread over Butter that has been long ex- 
pofed to a warm Air, being fo extremely rank, 
that it leaves an intolerable Guft for above an Hour 
after it has been tailed. From this Liquid ftagna- 
ting in the Stomach there afcends ardent and bitter 
Kudus’s, and an inflammable Matter regurgitates 
into the Mouth, which was frequently by the 
Ancients miftakenly called Bile. The like putrid 
Subftance may alfo arife from rufty Bacon or Lard, 
ftale Eggs, oily Filh, &V. But that it is impro¬ 
perly called Bile, will appear from its flaming like 
Oil in the Fire, whereas Bile being call upon the 
Fire, extinguifhes it; nor is this eafily produced 
in ftrong and bilious Flabits, but rather in weak 
and hypochondriacal People, where the Bile is in- 
adive. 

6 No* 
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8 Not only glutinous, but ropy, drawing out 
into long Threads, and difficultly mifcible with 
Water *, like what is made by boiling the Feet, 
Skin and Tendons of Animals in Water, and 
known by the Name of Glue. A Subftance alfo 
of the like kind, but not fo firm and ropy, may 
be made from Meal boiled with fo fmall a Quan¬ 
tity of Water that it will not turn fowr, called 
Pafte. 

§. 77. The internal Coat1 of the Stomach 

embracing the Aliment, is villous 2 or downy, 

fall of nervous Papilla, fmall quadrangular 

Cells, Wrinkles3, Pores, and tubuli, which 

latter keeps it moijl 4 and clammy; but the 

convex Part of the Stomach is furnifh’d with a 

Variety of numerous fmall Glands 5, arifing 

from and adhering to the vafcular Coat, which 

receives Arteries from the Epigaftrics6, and 

three other Branches, all from the coeliac Ar¬ 

tery, each of whole fmall Branches being Ipent 

in a particular Difpofition, at laft fend off fmall 

Twigs opening into the very Cavity of the Sto¬ 

mach, which is alfo very plentifully furnifhed 
with fmall Veins 7 and Nervesliirprilingly 

interwove with each other. This vafcular In¬ 

tertexture therefore fupplies the Stomach with 

minute, pulpy, and fucculent EmiiTaries, di~ 

fpofed in little Heaps, of a glandular, oval, or 

globular Figure, whence continually diftils a 

thin, pellucid, and frothy Liquor 9 into its Ca¬ 

vity, Jpiritous lo, and a little /aline ”, being 

neither acid12 nor alcaline13 in the mod vora¬ 
cious Animals1^ but Jharp15 and fcowering in 

fuch 
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fuch as have faded long, being fecerned into 
the Stomach by fmall Dudts ftriking off from 
the gaftric Arteriolce ; befides which Liquor 
the Stomach is alfo lined with a thick Mucus, 
feparated by fmall Glands, collected and re¬ 
tained in their Cells16, and afterwards expreffed 
thro1 proper Emiffaries into the Cavity of the 
Stomach. The mufcular Coat of the Stomach 
contracting as it empties, forms its preceding 
vafcular and villous Lining into large Wrin¬ 
kles'! , that are wonderfully waved in and out, 
and again fubdivided into lels, which, toge¬ 
ther with the fmall quadrangular Cells1pre¬ 
vent the groffer Part of the Aliment from a too 
quick Paffage; alfo retain fome fmall Part, 
which becomes acrimonious by fermenting 19, 
and by this, with Attrition 20 againft each o- 
ther, excite to hunger. Thofe Animals whole 
Stomachs are not furnifh’d with the foremen- 
tioned internal Coat and its Liquors, are ufually 
fupplied with them in the Crop 21 or firft Sto¬ 
mach, or elfe at the lower Mouth of the Gula, 
next the Stomach. 

1 Being the fame with, and a Continuation of, 
the villous Membrane of the Oefophagus \ being 
eafily feparable in the Maw of a Hog, when it has 
been inverted and dipt in fcalding Water. 

a Confiding of Vaginulce, or fmall membranous 
Ducts, which direct the Courfe of and communi¬ 
cate with the fmalleft exhaling Arteries, and inha¬ 
ling or abforbing Veins, thro’ both which kinds of 
Veffels the ceraceous Injection frequently paffes 
thro5 into the Cavity of the Stomach, but without 
any Colour or Part of the Vermilion , which Ex¬ 

periment 
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periment happened to be made by Ruyfch about 
35 Years ago, when he was endeavouring to ac¬ 
curately fill the Veffels of the Stomach with his In¬ 
jection *, the Blood fometimes efcaping thro5 thefe 
fmall Arteries, occafions bloody Vomits in pletho¬ 
ric Virgins, whofe Menfes being obdruded below, 
leek to be vented upwards. 

3 In a healthy living Man it is wrinkled ; but 
in the dead Subjed, whofe Parts are relaxed, they 
are not fo confpicuous, being fewer, more extenu¬ 
ated, and unequal. Thefe Rugce are formed in the 
villous Coat of the Stomach, becaufe that is not ela- 
dic and the more it is filled, there are the fewer 
Ruga. 

4 If the Stomach of a living Dog be opened, 
you will find the internal Surface of it lubricated ; 
and if the Mucus be abraded, it will prefently be 
again renewed from the numerous fmall Pores : 
this Liquor is of the fame nature with the Saliva, 
and wholly evaporates upon the Fire, without 
leaving any Refiduum. 

s Some had rather call them Cryptce, after Ruyfch, 
than Glands, being lenticular Cells, which did 
charge their Mucus at a proper time, to maiden 
the internal Cavity of the Stomach. 

6 Mod of the Vifcera have but one arterial 
Trunk,which enters itsVifcus in but one certain Part; 
yet we fee the Stomach has four didind Arteries, 
which enter it in as many different Places ; it feems 
to have this particular Strudure, that the Circula¬ 
tion might not be interrupted, when one Artery is 
compreffed in the Stomach didended with Food, 
which may frequently happen. 

1 Some of thefe Veins come from the Cava, 
thro’ which the ceraceous Injedion is tranfmitted, 
in the fame manner as it was before thro* the Ar¬ 
teries ; a rnanifed Indication that the mod fubtil 

and 
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and fpirituous Part of the Aliment are abforbed by 
them in the Stomach. 

8 The numerous Nerves of this Part arife from 
the par Vagum, in conjunction with the intercoftal 
Nerves and the femilunar Plexus, fome of whofe 
Branches terminate in the mufcular Fibres of the 
Stomach ; others are convoluted into various round 
or pyramidal Papillce, which are dilperfed thro* 
the villous Coat, while other Branches are furpri- 
fingly interwove in the nervous Coat of the Sto¬ 
mach, vanifhing at laft in that downy Subftance, 
which, together with fmall Veffels, forms the vil¬ 
lous Lining of the Stomach ; whether the princi¬ 
pal Office of this nervous Integument is to tranf- 
fufe the nervous Fluid into the Stomach by their 
ultimate and open Branches, we are not yet able to 
determine; but it will appear that all the Nerves 
terminate either in Papillce for Senfation, in mem¬ 
branous Expanfions, or in mufcular Fibres, but 
never end in clofe Cells. Thefe Papillce have been 
demonftrated by Ruyfch in feveral of his later Pre¬ 
parations, tho’ they may be alfo proved to be in 
the Stomach by Experiment. The Vinu?n benedi- 

Ptum^ which is made by letting red Wine ftand a 
Night in an antimonial Glafs, does not difeover 
any uncommon Stimulus either to the Tongue or 
Nofe, and may be fafely taken into the Stomach ; 
but it is no fooner arrived there, but it fuddenly 
irritates the more fenfible Papilla of this Organ, 
and excites a Vomit *, the Stomach is alfo fenfible 
enough to accurately diftinguifh Poifons, whence 
IVepfer well obferves, there are feveral furprifing- 
Phenomena produced in this Organ by the Hem¬ 
lock whilft it remains in the Stomach, which im¬ 
mediately ceafe upon its being difeharged. It is 
alfo from this exquifite Senfation of the Stomach, 



77- 'tn digejling the Aliment. 19? 

that fome have imagined it to be the Seat of the 
Soul. 

9 This Liquor is confpicuous when it regurgi¬ 
tates into the Mouth of hard Drinkers who are 
fading, being not without an unpleafant Guff, 
which is popularly called Heart-water, being quite 
limpid, and very much like the Tears. When this 
Liquor is wanting, there arifes a great Heat and 
Drought in the Stomach, curable by oily Emul¬ 
sions •, and what is ejected by vomiting this Li¬ 
quor, forms a lading Froth. 

10 That this Succus gaftricus is extremely fubtii, 
may be concluded from the Minutenefs of its Vef- 
fels, which tranfmit the ceraceous Part of the In¬ 
jection without the Vermillion into the Stomach ; 
and that it is poured into the Stomach in a confi- 
derable Quantity, is probable from the great Num¬ 
ber and vad Extent of thefe Vefiels, together with 
the great impelling Force of the neighbouring 
Aorta, from whence they arife. 

11 A healthy Perfon who vomits with warm 
Water, and after Vomiting regurgitates this Li¬ 
quor, finds no other Tade in it than that of being 
a little faltilh, like common Salt. 

11 The Chemids, and Followers of Helmont, 
have in general maintained, that there is an acid 
Liquor in the Stomach, which excites a Fermen¬ 
tation in the Aliment, impregnating the fame with 
a vital Spirit, as well as didblving and digeding 
it; but this Notion is repugnant to feveral mod 
weighty Reafons: For, i. No Body could ever 
difcover the Succus gaftricus to be actually fowr. 
And, 2. All the Fluids of the human Body are 
not acrimonious, but replete with a neutral Salt, 
like Sal Ammoniacum \ and if they incline more to 
one Clafs than another, they rather tend to the Al¬ 
kaline ; even Helmont himfelf acknowledges, that 

O there 
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there is not any Acid in the Veins, for if there 
was, he thinks it would caufe a Pleurify *, there¬ 
fore if the Blood of the coeliac Artery contains a 
mild muriatic Salt, and conveys the fame thro9 its 
Branches difperfed thro’ the Stomach, there is no 
Reafon of Experiment which will countenance a 
fudden Change of an alealefeent Salt into an acid 
Ferment. TheArgument whichHelmont ufes, that he 
manifeftly perceived the Breath of a Sparrow acid, 
demonftrates nothing in reality, but that the Bread 
with which the Bird was fed turn’d fowr m its Sto¬ 
mach ; which it will do the fooner, becaufe the 
intenfe Heat of that Part promotes the Degene¬ 
ration of it to an Acid ; hence Things which are 
moderately faked with Muriatics, or common Salt* 
may be very wholfome, fuch as Herrings, 

15 No Perfon could ever detedl a perfe&ly alca- 
line Salt in any Part of the human Body ; for if it 
were fo, Life would foon be put to an end. There 
is no fuch Salt in the Blood, nor even in the Bile, 
and much lefs fhould we expedl it in the aqueous 
Liquor in the Stomach ; but Animal Food may 
putrify in the Stomach, in the fame manner as it 
will in the open Air, and the fooner, as the Heat 
of that Organ exceeds the Temper of the common 
Air. 

14 Cofmus III. grand Duke of Tufcany, gave fe- 
veral voracious Animals out of the Refervatory, 
where he kept uncommon Creatures, to be differ¬ 
ed by his Academics, among which were Falcons,* 
Eagles, Vultures, and Swans *, upon opening the 
Stomachs of thefe after feveral Days fading, there 
was no Relicks of the Aliment found in them, in 
the Prefence of Malpighi, Borelli, Read, Finch, and 
Steno^ who expelling to find fome fharp and cor¬ 
roding Liquor, met with a very mild Juice, of a 
muriatic Take, notwithftanding Eagles do not 
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drink, and take lo much Food at a time without 
any Maftication, as will ferve them for feveral 
Days, becaufe the Aliment conftantly flows to their 
Stomach out of the Gula. They make it appear 
that this Liquor is not endued with any corroding 
Quality, nor does it ever confume the Sides of the 
Stomach in thole Animals in which it is found; 
which would certainly be, if the Food was difiolv’d 
by any Liquor approaching the Nature of Aqua, 
forth. 2 

" The Monks; after a religious Fall of twenty- 
four Hours, are troubled with a (linking Breath, 
and a gnawing Fain at their Stomach. Indeed all 
rhe Juices of the human Body do of themfelves 
become acrimonious without frelh SuDDlies • and 

this is the Cafe with Men after l0n| fatting j 
whence malignant Fevers frequently arife for want 
of Provifions in Cities that are befieged. A Piece 
of Copper Money has indeed been found covered 
with Verdigreafe in the Stomach of an Oftrich; 
but that is no Argument for accufing the Stomach 
with an Acid, for that Change may be made on 
Copper barely by the Moifture of the Air with 
the mildelt Salts. 

16 Thefe are truly Ample Glands; for the Imall 
Arteries fpringing from the Cceliac, do in their ul¬ 
timate Branches form what Ruyfch calls Penicilli, 
which are nothing more than oblong lenticular 
Cells, which receive this Juice inftill’d by the fmall 
Arteries, which are fpent upon the Integument of 
each Cell, and by retaining the fame, render its 
Confluence thicker, till it is exprefled thro’ their 
patulent Mouths by the periftaltic Motion of this 
Vifcus. 

" The villous Coat being larger than the other 
Membranes of the Stomach, very pliable, foft, and 
ineiaftic, caufes it to run into Wrinkles. This is 

O 2 apparent 
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apparent from Experiment; for a human Stomach 
turned infide out, and the Gula clofed by a Liga¬ 
ture, upon diftending it with Air forced thro’ the 
Pylorus, the mufcular Coat will be expanded, and 
the jRuga of the villous Coat, which is now outer- 
moA, will be then diflipated; but upon difcharg- 
ing the Air, the moil elaAic of the Membranes 
will contract and wrinkle thofe which are lefs fo; 
but there will always be fome Part of the Aliment 
detained between the Plica of the Stomach, which 
cannot be entirely difcharged by the ArongeA Con¬ 
traction of that Organ. 

18 Thefe quadrangular or quinquangular Cells 
are mod: confpicuous in the Stomach of ruminating 
Animals, where the rough Pleats of the Stomach, 
in conjunction with thefe, ferve to retain the Ali¬ 
ment from too quick a Paffage. In the fame man¬ 
ner alfo the half digeAed Aliment is retained by 
the Ruga in the human Stomach, which is the 
reafon why that Organ is hardly ever entirely emp¬ 
tied, but retaining fome fmall Part between the 
Folds, which becomes acrimonious by its long 
Stay, Aimulates the Stomach by its Acrimony, fo 
as to excite Hunger or increafe the Appetite. 

19 The Aliment which is retained, and Aagnates 
between the Folds of the Stomach, is fermented by 
its long Stay, and changed from its natural Dif- 
pofition to an acrimonious one, either tending to 
an Acid or an Alkali. 

ao If the internal Surface of the Stomach was 
fmooth, it would then indeed comprefs, but not 
grind the Aliment which it receives: but the Ruga 
or Pleats of the Stomach are foft, flaccid, and 
loofe in its Cavity ; fo that being agitated by the 
mufcular Coat, they grind and rub againA each 
other, and divide fuch Parts of the Aliment as are 
intercepted betwixt them j but if there is no Ali- 

2 ment 
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ment to interpofe between die Rugce^ they will be 
injur’d by rubbing againft each other, and give an 
uneafy Senfation to the nervous Papilla y which 
we call Hunger. 

21 The very large Clafs of graniverous Fowls 
are deftitute of Teeth, and live only upon vege- 
bie Seeds, the Meal of which only is nouriffiing, tho® 
they are inverted with two hard Coats. To fupply 
the place of Teeth, they have therefore a parti¬ 
cular Mechanifm in their Stomachs ; in the fore 
Part of the Neck, above the Sternum, the Oefo- 
phagus is dilated into a membranous Bag, the 
Crop, repleniffied with fmall falival Glands, which 
difcharge a Liquor to mollify the Grain •, in this 
Stomach the entire Seeds are macerated till they 
become foft and friable ; they are then protruded 
into the Abdomen, below the Diaphragm, where 
they are ground together by two Pair of rtrong 
Mufcles, in the room of a Stomach, which receive 
the^ Grain thro5 a narrow oval Slit, and are lined 
within-fide by a callous Membrane, which being 
rough and wrinkled, performs the Office of Teeth 
upon the mollified Aliment. Thefe Animals have 
there fore dirt inert Organs apart for the Performance 
of what is effected in the human Body by one Ma¬ 
chine ; for in us the Aliment is both macerated 
with the falival Liquor, and ground with the 
Adlion of the Mufcles in one and the fame Sto¬ 
mach ; whereas Fowls mollify their Aliment in 
one Stomach, and grind it in another ^ but as the 
Seeds which they feed upon cannot be ground a- 
funder even when mollified, without a confidera- 
ble mufcular Force, too violent to be fuffer’d with¬ 
out Injury, by the villous Coat which affords the 
mollifying Liquor, it was therefore neceffary that 
the two Offices fliould be performed afimdcrV Thus 
we find Beans and Tares foft, friable, and fplit or 

O 3 bur ft 
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burft in the Crops of Pigeons, but in the Stomacfy 
we find them attenuated into a pulpy Subftance. 

§.78. If it be confider’d that a large Quan¬ 
tity of Saliva1 continually flows out of the 
Mouth and Oefophagus to the Food now arri¬ 
ved in the Stomach, together with the Sziccus 
gajlricus of the Stomach itfelf, which is con¬ 
stantly difcharged from its villous Coat -> the 
Aliment muft necefiarily be well diluted there¬ 
by ; and being mix’d with the Relicks of the 
laft Meal as a Ferment, and excited to an in- 
teftine Motion by the included Particles of 
Air 2, expanded by the Heat 3 of the adjacent 
Vifcera andVeflels; the Confequences hereof 
muft apparently be a Maceration 4, Dilution, 
Rarifadtion, and. Fermentations, or incipient 
Putrifadfion of the Aliment, whereby it is 
either intimately and uniformly diflolved into 
a good Chyle, fit to fupply 6 the Abrafion of 
the Solid, and Confumption of the fluid Parts 
of the Body, or elfe into a rancid and oftenfive 
Mafs. --* The external or convex Side of the 
villous or internal Coat of the Stomach is com- 
pofed of all the fame Veflels before-mentioned 
(§. 77.) which it receives from the next vafcu- 
lar and nervous Coat that invefts it: which be- 
ing nothing but an Intertexture or Network of 
fmall Arteries, Veins and Nerves, detaches 
many of the fmalleft thro’ the villous Integu¬ 
ment, which fupply the Succus gajlricus and 
Mucus before-mentioned, partly by ftrait Dudts 
or Tubes, and partly from Pores and Cells. 

1 The 
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* The Saliva, tho* not a Liquor proper tq the 
Stomach, is a principal and neceffary Ingredient in 
digefting the Aliment. The Quantity of Saliva fe- 
parated and difcharged into the Stomach in a Day, 
is eftimated to be about twelve Ounces, which is 
entirely fwallowed by People in health. I have 
obferved in myfelf the Saliva to be feparated in 
different Quantities at different Times of the Year* 
fometimes not above a Drachm in an Hour, fome^ 
times half an Ounce, and at other times near two 
Ounces, tho* the Saliva was not lollicited in its 
Difcharge by talking or fpitting. Hence it happens 
that brown Bread, which has been fwallow’d whole 
without chewing, may be vomited up again a few 
Hours after with little or no Alteration •, but if 
the fame was intimately divided by the Teeth, and 
mixed with the Saliva, it will be formed into a 
white Liquor, like Chyle ; but the Saliva will ap¬ 
pear to be feparated in much larger Quantities, if 
we add that which is mixed with the Food, and 
paffes into the Stomach, to that which may be fpit 
out in a certain Time *, but if we compare the Size 
of the Stomach with that of the falival Glands, 
the very large Surface of the villous Coat, with 
the great Number and Diameters of the Arteries, 
it will be apparent that the Proportion of the 
Succus gaftricus is much larger than that of the 
Saliva; whence it happens that Girls fometimes 
digeft hard Crufts of Bread, and other dry Sub- 
ftances, without any Drink, the Succus gaftricus 
fupplying all the Liquor which is neceffary to ma¬ 
cerate and diffolve the fame. 

4 A very confiderable Quantity of Air defcends 
into the Stomach included in fmail falival and mu¬ 
cous Veficles, the Air having a free Paffage into 
the Mouth at every Infpiration between the A6ls 
pf Deglutition ; lo that it not only defcends into 
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the Frachea^ but alfo into the Oefophagus; but the 
Efficacy of the Air to diffolve the Aliment (men¬ 
tioned §. 69. N. 1.) is much greater in a clofe and 
warm Place than in the Mouth. 

3 The great Power of Heat in diffolving many 
even of the hardeft Bodies, and all tliofe which we 
eat, is demonflrated by the digefting Machine of 
Papin. Eggs alfo are converted into a putrid 
Mals by 92 or 93 Degrees of Pleat, infomuch 
that the volatiliz’d Humours exhale even thro5 the 
Shell; but this Heat is the fame with that of our 
Stomach. 

4 Tenacious Subftances ground with Water are 
ftowly, in Procefs of Time, mollified by the Water 
infinuating itfelf into the Pores of the macerated 
Body *, but Maceration is effected in Perfection in 
the Stomach, where there is a large Quantity of 
diluting Liquor, with a confbant and gentle Attri¬ 
tion, by which means the hard Sea Bifket-Bread 
becomes mollified in the Stomach, and affords 
good Chyle. 

5 This is proved, in oppofition to fome of the 
more fevere Mechanifions; it is alfo apparent by 
the vinous or acetous Odour which frequently af~ 
cends in Belchings, thro’ the Fauces of Men or ru¬ 
minating Cattle ; to which we may alfo add the 
Tumefaction of the Stomach, which frequently fol¬ 
lows an Hour or two after a Meal, which arifes 
from the Air expanded by Heat •, for the Air ad¬ 
mitted and included in the Pores of Bodies, and 
excited by Heat, feems to be the general Caufe of 
RarefaCtion in them *, nor is it poffible for our af- 
cefcent Food to be converted into the volatile and 
alcalefcent Nature of our Fluids, if they did not 
fuffer a Change in their fmaller Particles. Hence 
the adept Chemifts have filled Fermentation one 
of the operating Hands of Nature, for it is that 

Operation 
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Operation only which produces an inflammable 
Spirit from Vegetables *, but this Fermentation in 
the Stomach is ftopt in its beginning by the large 
Quantity of freffi fecerned Liquor which is conti¬ 
nually poured into it, and efpecially by the Ac- 
ceflion of the Bile, an utter Enemy to all Fermen¬ 
tation. 

6 From what has been now declared §.78. it 
appears that the Efficacy of the Saliva and Succus 
gaftricus, or Juice of the Stomach, is very confi- 
derable in changing the Nature of our Aliment to 
that of animal Subftance, for which it feems to be 
principally defigned *, for it is very certain, that 
there is a larger Quantity of thofe Liquors poured 
into the Stomach than will equal the Aliment itfelf 
which we take ; which is alfo apparent from the 
Confidence of the Chyle, refembling new Cream *, 
it is therefore in the Stomach principally that the 
Aliment begins to put on the Nature of animal 
Subftance. 

§. 79. But this is not fufficient to explain 
how the more folid Food is intimately digefted 
or diffolved in the Stomach with little or no 
previous Maftication. 

1 The folid animal and vegetable Food which 
is fwallowed with little or no Maftication by la¬ 
bouring, hungry, and rapacious Men, confifts of 
fuch hard Parts and tough Fibres, that it is incon¬ 
ceivable how the Saliva and Liquor of the Stomach 
alone fhould make that Change in them which we 
find in Digeftion *, for we find that Food, however 
grofs, is at laft diflolv’d and attenuated into Chyle ; 
and if they are of a ftrong Conftitution, they per- 
fedtly digeft the fame into laudable Juices ; there 
muft therefore be other Caufes than the preceding 

to 
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to account for fo remarkable a Change of the Ali* 
ment into Chyle in the human Stomach. 

80. But to diveftigate the Caufe of this 
Change of the Aliment in Digeftion, we ought 
to confider the mufcular Structure 1 of the Sto¬ 
mach, and explain the Action that Organ ex¬ 
erts by fuch Structure. 

1 We call that Part of the human Body mufcu¬ 
lar which confifts of contractile Fibres, inverted 
with a Power of approximating their Extremities 
to each other, and of drawing the moveable Part, 
into which they are inferted, towards the lefs mo¬ 
vable, which is their proper AClion, whether thofe 
Fibres are foft and lax, or tendonous; whether 
they run longitudinally, according to the Direction 
of the Bone in which they are inferted, or whether 
they invert fome circular Cavity * whether they are 
pale, without Blood, or ftain’d red with the Cruor ; 
for neither their circular DireClion nor pale Colour 
diminifh their Power, as appears from the ACtioq, 
of the Stomach, Inteftines, and Arteries. 

< j - ■ • * 

§.81. The mufcular Coat of the Stomach 
appears1 to confift of very ftrong mufcular Fi¬ 
bres, chiefly in its external or convex Part, 
which beginning at the upper Orifice, pafs in 
a circular or Jpiral 2 Direction to the Pylorus. 
Thefe Fibres invert the Cavity of the Stomach 
in a DireClion almort perpendicular to its 
Length, by which means they contraCl the 
Sides of the Stomach, and make it narrower; 
being alfo cover’d with the cellular Subftance 
of Ruyjcby which fupplies the Oil neceffary to 

lubricate 
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lubricate and foften, the mufcular Fibres in 
ACtion; but the internal or concave Surface of 
the fame Coat is compofed in its lower Part of 
oblique Fibres, contracting the bottom of the 
Stomach obliquely towards the back Part of it* 
and towards its upper Orifice, whereby they 
fliorten the Length of the Stomach; whereas 
the fecond Order of Fibres, in the upper Part, 
are of a greater Strength, and pafs in a parallel 
Direction, according to the Length of the Sto¬ 
mach from its upper Orifice to the Pylorus, 
behind which they unite and inveft its whole 
Length, as they alfo inveft the upper Orifice; 
fo that when the Stomach is empty, they draw 
its Orifices nearer together 3; but when the Sto¬ 
mach, being full of Aliment, keeps them di- 
ftended, fo that they cannot approximate its 
Orifices, they then gently clofe its upper Ori¬ 
fice, and very ftrongly contract the Pylorus. 

1 When the Stomach of a healthy Man, foon 
after dying a violent Death, is gently diftended 
with Wind to about the Size it ufually is with 
Food, we may then with a gentle Hand take off 
carefully irs external Coat. 

5 Thefe Fibres arife from the upper Orifice, and 
defcend to its lower, encompafiing the Stomach in 
a fpiral Direction, they contract its Capacity, and 
comprefs the included Aliment •, tho’ they do not 
a£t altogether, but fuccefiively, beginning from the 
Qefophagus, as IVepfer has obierv’d in the Stomachs 
ol living Dogs, who do not ruminate, but have 
that Organ the fame as the human Stomach. 

3 Thefe Fibres are twenty times ftronger than 
the preceding, but they form a Stratum of not 

above 
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above four Fingers Breadth. In the Stomach of a 
dead Subjeft they appear leparated, relaxed, and 
as if they were divided from each other ; but their 
State is not fuch in Life. The large and thin Blad¬ 
der of Urine is fometimes contracted in the human 
SubjeCt to the Size of a Walnut, and the Stomach 
Is frequently no larger than one’s Fift. They run 
from the left Orifice of the Stomach to the right, 
and encompafs both with their ftrong mufcular 
Fibres ; they aCt all together, contract the Length 
of the Stomach, diminifh its Capacity, and bring 
its two Mouths to each other. All thefe Fibres 
do not begin to aft till the Stomach is moderately 
full, till then they are at reft \ but the more the 
Stomach is diftended, the more forcibly they are 
contracted ; infomuch that when it is over-fill’d, 
it cannot empty itfelf, but remains diftended with 
exquifite Pain, till it occafions Death, or a Palfy 
of the now mentioned Fibres, whofe^ principal Ser¬ 
vice to the Stomach, is to retain the Aliment from 
palling out too foon > and when they have loft 
their Tone and Aftion, the Food then quickly 
paffes thro’ the Stomach with little or no Change 
from its Aftion, caufmg a Lientery. 

§.82. This mufcular Coat alfo appears not 
only to be covered with the cellular \ Mem¬ 
brane of Ruyfch (§. 81.) but alfo with another 
externally, which in the convex Part is very 
full of Veftels,and in the concave Part furnifhed 
with longitudinal and parallel Fibres, lerving to 
contraft or fhorten the Length of the Stomach, 

1 This cellular Coat invefts the whole Body, and 
every Mufcle and Part which moves and rubs a- 
gainft others, or contains any thing acrimonious* 
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it is compoied of an infinite Number of Follicles, 
or little Bladders, which receive and retain the oily 
Part of the Blood from the ultimate Branches of 
the fmall Arteries, and have fuch a Communica¬ 
tion with each other throughout the whole Body, 
that by gradually applying Bandages to the fwell’d 
Feet and Legs of dropfical Patients, the Humour 
will be drove up to the Head, and infomuch that 
a Man whofe whole Body was fwell’d with an Ana- 

* 

/area, upon burning his Foot as he fiept by the 
Fire-fide in the Winter, was cured by the Waters 
running entirely out, as if it had been from a Cafk ; 
and W ind blown into this Membrane in any Part 
of the Body, may be drove thro5 it in #11 the reft, 
by which means Butchers endeavour to impofe 
lean for fat Meat upon the Buyer by inflating it. 
Part of this Membrane is called Adipofa, being one 
of the common Integuments of the Body, next to 
the Skin; but there is another much thinner Part 
of it, which invefts the fmaller Mufcles and their 
Membranes, diftinguifh’d with the Name of cellu¬ 
lar Coats by their Inventor Ruyfch. This Mem¬ 
brane has many Ufes in the human Body; it lubri¬ 
cates the mufcular Fibres with its Oil, prevents 
the Mufcles adhering to their Integuments, abates 
the xMtrition of Parts, infomuch that when 
this Membrane is deftroyed by a Gangrene, it is 
attended with an Immobility of the Mufcles ; but 
when thefe Cells are diftended with too large a 
Quantity of Oil, it produces an oppofite Difeafe, 
and renders the Mufcles unfit for motion, by clog¬ 
ging them ; of which fat People are too well allu¬ 
red by Experience. 

§. 83. Tho’ the forementioned mufcular Fi¬ 
bres are very contractile, yet they are mcapa- 

“ bk 
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ble1 of entirely emptying the Stomach; when 
they aft together they clofe the two Apertures, 
where the Oefophagus and Duodenum are in- 
ferted fome way into the Stomach, which are 
alfo naturally contracted of themfelves by their 
own Structure; they ftrongly comprefs the di¬ 
llending Contents of the Stomach, mix and 
grind them together by their periftaltic Moti¬ 
on, and Impulfe from the Motion of the adja¬ 
cent Parts; they keep back the more grofs Parts 
of the Food in the Stomach, and further atte¬ 
nuate the fame, expelling the more fluid Parts 
into the Cavity before the Pylorus, and even 
thro’ the Pylorus itfelf into the Duodenum, not- 
withftanding the Refiftance arifing from the 
perpendicular Afcent of the Pylorus, its Incur¬ 
vation, mufcular Contraction, greater internal 
Thicknefs, and the valvular Infertion of the 
Duodenum into it; and thus the Aliment, re¬ 
duced to an Afh-colour’d thick Fluid in the 
Stomach, is prefled flowly, and by little at a 
time, rather thro* the Pylorus into the Duode¬ 
num, than by the upper Orifice into the Oefo¬ 
phagus y becaufe the latter lies much higher* 
and is more firmly clofed by the Diaphragm. 

1 The Contraction of every Mufcle is limited to 
a certain degree, which it cannot exceed. In the 
Stomach this Contraction is limited to about four 
or five Ounces of Liquor, which the Stomach can¬ 
not expel out of its Cavity ; and in the dead Sub¬ 
ject, where the Stomach is collapfed, it will admit 
of five Ounces, without appearing to be di(tended 5 
the circular Fibres are no where difpofed fo as to 

contract 
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contract the Capacity of the Stomach, that it will 
not receive a Quantity of Aliment without Diften- 
fion, which Bernouli has demonftrated in a Theo¬ 
rem *, it therefore appears that the Stomach begins 
to comprefs the Aliment when it contains more 
than five Ounces, which it cannot do when there 
is lefs, becaufe there is a Space left capable of re¬ 
ceiving five Ounces of Water; like as a Cord does 
not begin to contract itfelf, but when it is drawn 
out beyond its natural Length ; but when it is re¬ 
turned to its former Length, it then ceafes to con¬ 
trail; any more; therefore the Stomach is never en¬ 
tirely emptied, nor its Sides brought clofe to each 
other ; but if it is contracted beyond the above 
mentioned Capacity, it muft be owing rather to 
the Preffure of the Diaphragm and Mufcles of the 
Abdomen, than the Contraction of its mufcular 
Coat. If the Stomach be filled with Wind, and 
held to the Fire to give it a greater Expanfion * 
upon wounding the fame, the Air will be expell’d 
by the Contraction of the Stomach, but the whole 
Quantity of Air will not be clifcharged, fo as to 
leave the Stomach quite empty *, the fame may alfo 
be better performed if the Stomach is diftended 
with Water inftead of Air, which will be forced 
out thro’ the Puncture, till the Stomach is con¬ 
tracted to its natural Capacity: hence it appears 
that the Action of the Stomach is not wholly to 
be referred to Trituration, as fome great Men have 
been too eafily perfuaded. The Stomach of a Dog 
or a Hog has the fame Structure with that of the 
human Body*, therefore thefe Animals have been 
chofe for Experiments, by giving Vomits, by which 
accurate Observation has been made of the manner 
wherein the Stomach is contracted by the periflal- 
tic Motion being increafed, being fornetimes elon¬ 
gated, and at other times fhortened, by its two 

Orifices 
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Orifices approaching each other, but yet never fo 
much contradted as to be entirely emptied; there¬ 
fore a Quantity of Aliment which is lefs than five 
Ounces, ought by this Experiment to be incapa¬ 
ble of the digeftive Power of the Stomach. But 
this is contrary to Experience, which aflures us, 
that many things the molt agreeable to the Palate, 
may be well digefted in much lefs Quantities ; for 
if a weak Perfon fhould take an Ounce of Food 
every Hour, the fame would be very well digeft¬ 
ed, notwithftanding it fuffered no Preflfure or Tri¬ 
turation from the mufcular Structure of that Or¬ 
gan. However, the Adtion of the Stomach in this 
refpect feems to be weak when it contains very lit¬ 
tle Aliment, and ilrongeft when it is half full; but 
when it is too much diftended, the Aliment fuffers 
hardly any Adtion at all from the Stomach; fo 
that after a moderate Meal the Appetite will quick¬ 
ly return again at its ufual times ; but by immo¬ 
derate eating the Appetite will be palled for feve- 
ral Days, by the Putrifadlion of the Aliment, oc- 
cafioned by its too long Stay in the Stomach. 

§. 84. Some Creatures have fcarce any other 
Power than this contradtile Force of the Sto¬ 
mach to digeft or grind their macerated Ali¬ 
ment, but to a much ftronger degree 1 than 
what is exerted in the human Stomach y and 
in fome of them this Motion may even be 
heard, as well as proved, by an Obfervation of 
its Effedts; and the nervous and mufcular Stru¬ 
cture of this Organ in the human Body, com¬ 
pared with the like Strudlure of the fame Organ 
in Brutes, demonftrates the fame 2 in us. 

* Th? 
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1 The Oftrich, and other graniverous Fowls, 
have been obferved to grind Glafs in their Sto-^ 
machs with fuch a Force, as to occafion a grating 
perceptible by the Ear, and to break off the angu¬ 
lar Parts of the Glafs without any Prejudice to the 
Bird ; for the Oftrich has no Crop or preparatory 
Stomach *, but its true Stomach is armed with very 
ftrong Mufcles, and it fwallows Pieces of Iron and 
Stones, that by the Attrition of thofe hard Bodies, 
together with the Aliment, the latter may be more 
expeditiouHy attenuated or divided \ but that it 
feeds upon Iron, is a falfe Report. 

a Several eminent Men have imagin’d, that there 
was the fame Attrition in the human Stomach as 
they had before obferved in Birds ; but they ought 
to have confider’d, that the Strublure of that Or¬ 
gan in the human Body is very different, and there¬ 
fore cannot be expected to perform the fame A~ 
&ion ; the mufcular Fibres in the human Stomach 
are very few and weak, and its villous Coat very- 
thin ; whereas that of Birds is fiefhy, and compo- 
fed of very ftrong Mufcles, and its rough Lining 
that grinds their Food is tough and cartilaginous. 

§. 8 5. From hence we may underftand the 
reafon, why when but little Aliment is taken, 
it is quickly difcharged 1 out of the Stomach $ 
and why when the Stomach is over-fill’d, it 
neither digefts nor difcharges its Contents as 
ufual, but after retaining the fame forne time* 
it is vomited up crude 2 ; and why when Li¬ 

quors 3 are fuddenly drank in large Quantities, 
they ftav a long time in the Stomach. 

1 Becaufe the Rank of parallel Fibres, which are 
detach’d from one Orifice of the Stomach to the 

P other 
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ther, are then flaccid *, yet thofe Fibres will again 
ad, when the Stomach is diltended beyond the Ca¬ 
pacity of five Ounces of Liquor •, but even after 
that, the Aliment is eafily prefied out of the Sto¬ 
mach, not by its own mufcular Contradion, which 
then ceafes, but by the PrefTure of the adjacent 
Mufcles and incumbent Diaphragm ; which lad 
defending at every Infpiration, forces out the 
Contents of the Stomach. 

* A young Glutton comes home from feafting 
with his Stomach cramm’d full of Varieties, which 
being retained therein for about 8 or io Hours, 
will caufe a great Diftenfion of the fame, not only 
by its large Quantity, but alfo much more by Fer¬ 
mentation and Rarefadion *, but no Part of it e- 
fcapes out of the Stomach, whofe Orifices are then 
contraded, and its circular Fibres render’d para¬ 
lytic *, till at length, caufing great Reaching and 
Uneafinefs, the Fibres between the Orifices of the 
Stomach being relaxed, and its Mouths opened, 
the Aliment, which was before retained with fo 
much Uneafinefs, is expelled both upward and 
downward, but more above than below, becaufe 
all the Fibres of the upper Orifice being relaxed, 
the Flatus generated by the Food, is ufually found 
to difcharge itfelf that way. Thus the Conful 
Antonins vomiting up his Crapula of the Day be¬ 
fore, daubed his Alderman’s Gown, and filled the 
whole Seffion-houfe with the {linking Smell of the 
Wine and his gorged Varieties. But the longitu¬ 
dinal Fibres of the Stomach ufually hold contracted 
much longer, as they lie clofer together, and ex¬ 
ert a greater Force; the Orifices of the Stomach 
are efpecially contraded itrongly; for the Oefopha- 
gus palling through the Diaphragm, is in that Part 
furnifhed with ftrong mufcular Fibres, whereby it 
is conftringed *, but the mufcular Part of the Duo¬ 

denum 
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denurn is not continuous with the mufculaf Coat of 
the Stomach, but inferts its mufcular Tube a little 
way within that of the Stomach, fo that it may be 
clofed by a Contraction of the Fibres of the Sto¬ 
mach ; whence it happens in unaCtive People, that 
the tranfverfe Fibres being relaxed, the longitudi¬ 
nal Fibres interpofed between the two Orifices of 
the Stomach, perfift in their Contraction, and re¬ 
tain the Aliment in the Stomach with a conlidcra— 
ble Force, till having arrived to its greateft Di- 
Itenfion, and the Nerves and Arteries being by 
that means compreffed, thofe Fibres which are°fup- 
plied by them, mult neceffarily ceafe to aCt; but 
the Aliment thus retained will remain crude or in- 
digelted, becaule the hdouth of the Ogophagus be¬ 
ing clofed, will not admit the Saliva; alfo the Sto¬ 
mach itfelf being greatly diltended, and its Veffels 
by that means compreffed, will not feparate the 
Succus gajtricus as ufual, nor fuffer its wonted At¬ 
trition •, it therefore follows, that the Aliment thus 
left to itfelf, will be fermented and varioufly chan¬ 
ged, according to its different nature, into a pu- 
tiid Mafs ; whence it happens, that what is vo¬ 
mited by drunken People, is ufually very acrimo¬ 
nious . and Wme itfelf, which is of an acedenc 
Nature, is quickly converted into a moll fharp 
Vinegar. 1 

3 Great Drinkers, if they indulge themfelves 
with large Draughts at very fmall Intervals, are 
foon made fick and drunk thereby ; but if they 
llay fome time between each, and' do not drink 
more Liquor till the preceding has been heated by 
the Stomach, they will then bear much more Wine 
without Injury ; and if they vomit, it will be more 
eafily , becaule the Coldnels of the Liquors con¬ 
tracts the Stomach, lo as to make it expel what 
was in it before, and retain what came into it laid j 

* 2 therefore 
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therefore they who drink large Quantities of cold 
mineral Waters at a time, are frequently troubled 
with Pains at their Stomach, from the Waters not 
finding a Pafiage either by Urine or Stool ; and 
even Polypuffes have been feen formed in the Ar¬ 
teries of the Stomach, from a too plentiful and hid¬ 
den drinking of cold Liquors *, in which Cafe the 
moil fpeedy Remedy is to excite a Vomit, by tick¬ 
ling the Fauces and Pharynx with an oiled Feather ; 
whereas if they were to drink their Waters by fmall 
and repeated Draughts, they would not only purge 
Well, but run thro5 the Body as thro’ an open Tube, 
and eafily produce their defired Effects. 

§. 86. The Caufes already explained may 

Indeed feem insufficient 1 thus to digeft and 
change the Food in the Stomach; but this 

Difficulty will be removed, if we confider, 

i. The conftant attenuating Heat 2 of the 

circumjacent Parts, the Heart, Liver, Spleen, 

Aorta, Melentery, Arteries and Veins, by 

which the Stomach is expofed on every fide 
to the ftrongeft Heat in the whole Body. 2. 

The innumerable Vibrations 3 of the Arteries 

v near the Heart, and which are fpent upon the 

Stomach, Diaphragm, Omentum, Mefentery, 
Spleen, Liver, Pancreas, and the Peritonaeum. 

3. The violent Pulfations or Strokes of the 
fubjacent Aorta 4. 4. The great Force of the 

nervous 5 and glandular Juices, fcarce more 
plentiful in any Part. 5. The continual reci¬ 

procal and ftrong Compreffion from almoft 

the whole Peritonaeum agitating and preffing 

tspon the Stomach, (1.) by means of the Dia- 
phragm, 
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phragm, which is a large Mufcle arifing 011 
the lower part of the Right-fide from the three 
firft Vertebra of the Loins, and on the Left 
Side tendonous, from the laft and laft but one 
of the Vertebra of the Thorax tendonous, a- 
bove which it arifes flefhy, with its Fibres paf- 
fing direCtly upward, and expanding again ten¬ 
donous 5 fo that on the upper part it arifes thin 
and membranous, and afterwards flefhy, from 
the whole Margin of the cartilaginous Ends of 
the lower Ribs, and lower Part of the Ster¬ 
num, detaching its Fibres towards the Center, 
where they become tendonous with the prece¬ 
ding ; fo that this Mufcle aching from a con¬ 
vex Pofition in the Thorax, to a plain one in 
the Abdomen, compreffes all the Vifcera 6 of 
the latter, and particularly the Stomach. (2.) 
By the ten Milfcles of the Abdomen 7 ftrongly 
comprefling all the Contents of that Cavity, 
by their united and reciprocal Contractions, 
and exerting a confiderable Force upon the 
Stomach, as we are informed by Experience 
and Obfervation 5 for, i. the external oblique 
Mufcles arifing tendonous and flefhy from the 
lower Margin of the twelve lower Ribs, and 
afeending obliquely forward, are inferted by a 
tendonous Expanfion into the whole Linea 
alba, over the right internal oblique and tranf- 
verfe Mufcles, alfo into the anterior and upper 
Edge of the Os Pubis and Ilium, 2. The ob¬ 
lique internal Mufcles, which arife flefhy from 
the circular Margin of the Os Ilium and Liga¬ 
ment of the Os Pubis, confiding of Fibres 

P 3 afeending 
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afcending obliquely forward, horizontally, and 
downward, and becoming tendonous, are in- 
ferted into the Line a alba, and the Cartilages of 
the five lower Ribs. 3. The pyramidal Muf- 
cles, which arife flefhy from the upper and an¬ 
terior Part of the Os Pubis, and are inferted 
tendonous into the Line a alba and Navel. 4. 
The tranfverfe Mufcles of the Abdomen, arifing 
flefhy from a tendonous Expanfion, fixed be¬ 
tween the tranfverfe Procefles of the Vertebrae 
of the Loins, Spine of the Os Ilium, Ligament 
of the Os Pubis, and the cartilaginous Ends of 
the Ribs below the Sternum, and are inferted 
by a broad Tendon into the whole Line a albay 
under the right Mufcles of the Abdomen. 5. 
And laftly, the 7?^/-Mufcles, which arifing 
flefhy from the enfiform Cartilage, and the 
Cartilages of the two lower true, and two up¬ 
per baftard Ribs,are afterwards divided into five 
mufcular Portions by as many tendonous In¬ 
nervations, being at laft inferted into the upper 
and fore Part of the Os Pubis. 

1 Becaufe a fmall Quantity of Food is quickly 
and perfectly digefted, and pafies out of the Sto¬ 
mach into the Inteflines without the Afliflance of 
the mufcular Fibres. 

a Galen compares the Stomach to a Pot, under 
which is placed the Fire of the Liver ; and indeed 
if there is no Fire under it, there is a very great 
Heat conflantly adminifter'd to it by the adjacent 
Parts •, for the Stomach is encompaffed above by 
the Heart, feparated from it only by the inconfi- 
derableThicknefs of the Diaphragm the Omentum, 
and Mefentery, keep it warm below \ behind it the 

1 Aorta 
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Aorta diftributes its large Stream of warm Blood ; 
the thin and warm Exhalation of the Abdomen com¬ 
municates to it the gentle Heat of a vaporous Bath, 
and then no Heat refolves Subftances more power¬ 
fully than that of the human Body ; too ftrong a 
Heat often compacts Things together, but the Heat 
of the Atmofphere, which is lefs than that of the 
human Body, refolves Flefh itfelf into a liquid 
Mafs within the Space of three Days. And under 
the Equator, where the Sun is directed perpendicu¬ 
larly to the Earth, Mull is converted into Wine 
by a Fermentation within the Space of twenty-four 
Hours. The Baker’s Dough is render’d agreeable 
to the Palate by no other Artifice, than by fer¬ 
menting it fome time at the Mouth of the Oven 
before baking. Eggs, which are turned hard in 
a ftrong Heat, are in a fhort time converted into 
a very thin Fluid by the Heat of the human Bo¬ 
dy } whence it appears that the EffeCt of Heat in 
digefting the Aliment is very confiderable, tho* 
Digeftion is not wholly performed thereby, as was 
imagined by the Ancients. 

s The Vibrations of the Arteries, which are di- 
ftributed fo plentifully, and fufficiently large about 
the Stomach,being agitated alternately by Dilatation 
in their Diaftole, and Contraction of their Syftole; 
when they are contracted, they prefs againft the 
Sides of the Stomach, and fhake the contiguous 
Aliment. This Vibration of the Arteries is com¬ 
municated to every Part of the Stomach, encom- 
pafied by the other Vifcera, which are full of the 
like Vefiels. The Vibrations of theie numberlefs 
Arteries are communicated to the Stomach three 
thoufand and fix hundred times in an Hour, for fo 
often are they dilated and contracted in that Time, 
But we find the alternate and repeated ACtion of 
Water will make Excavations in Stone •, and in 
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like manner the Vibrations of the innumerable 
fmall Arteries may perform the fame Effect, as if 
contracted into one ftronger and fhorter Impulfe. 
A Drop of Water filling from an Height upon a 
Marble, will by being repeated 1000 times, ftrike 
off a Piece of the Stone equal to what a like Body 
a thoufand times greater would ftrike off by one 
Fall from the fame Height. In the fame manner 
the Vibration of the fmall Arteries repeated three 
thoufand times, will exert the fame Force upon 
the Stomach, as would have been exerted by a 
greater Impulfe in a fhorter time, efpecially as we 
find that lo fmall Arteries as thofe of the Dura 
Mater, make their ftrong Impreffions upon the 
hard Bones of the Cranium ; in Proportion to 
which, the Arteries of the Stomach, which are fo 
much larger, muff exert a very great Power upon 
the Sides of the Stomach, which is fo much fofter. 
Nor ought it to be objected, that the Arteries 
make their Impreffions upon the Bones of the Cra¬ 
nium in the tender infantine State, for the Arteries 
were then fofter than the Cranium, and their Im- 
preffons grow ftronger as the Animal becomes 
more adult*, but the weaker any Perfon is, the 
more frequent is his Pulfe, infomuch that theArtery 
fometimes beats fix thoufand times in an Hour; and 
fo theV ibration of the Arteries upon the Stomach is 
ftronger in Health, but more frequent in Difeafes ; 
nor do I think their AClion can ever be fo weak, 
as not to equal the Contraction of its mufcular 
Coat. 

4 The Aorta, which conveys the ardent and vital 
Stream, refilled behind by the Vertebrae of the 
Back, violently agitates the Stomach, which lies 
before it; and if the Mufcles of the Abdomen prefs 
the Stomach backward, as they generally do, it is 
in a manner fqueez’d between two ftrong Preffes; 
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but the great Force of the Aorta may be judg’d of 
from its having a Power more than equal to the 
Refiftance of all the other Arteries put together; 
and even the Artery in the Ham, which is none 
of the largeft, will elevate not only the whole Leg, 
but alfo an additional Weight; we may alio judge 
of it by the Force with which one’s Finger is com- 
preffed when inferted into tht Aorta of a living Dog. 

* Concerning the Nature of the nervous Juice, 
and Termination of the Nerves, we fhall ipeak 
more largely hereafter ; where it will appear, that 
none of them are clofed, but pervaded by the ner¬ 
vous Juice, which is extremely fubtil and move- 
able, fo as to exceed the diffolving PowTer of any 
other Fluid in the Body ; but if one may guefs at 
the Abtion of this Fluid in the Stomach by its 
Nature and AfFufion, by the vail Number of its 
-Nerves, it will appear to be very confiderable, be- 
caufe the nervous Papilla of the Stomach are very 
plentifully fupplied with their Branches *, therefore 
the diffolving Power of this juice in the Stomach 
is very great. 

6 The Stomach is fituated in the Abdomen, which 
is a kind of a Machine, fixed behind, but moveable 
in its upper and anterior Part, fo that by the Dia¬ 
phragm, abdominal Mufcles and Aorta., the Sto¬ 
mach is perpetually agitated upward and down¬ 
ward, backward and forward, the more fhongly 
as it is more full. The Cavity of the Abdo¬ 
men has not any Part empty, nor is the Stomach 
fufpended among its Vifcera as in a Fluid ; but 
being mov’d in a Place that is already full, it pref- 
fes againft the adjacent Parts, and that Preffure is 
alfo returned again upon the Stomach ; it defcends 
with the Diaphragm, and is again preffed upwards 
with that Mulcle, by which means the Food buf¬ 
fers a Divifion, like that of boiled Peas in a Blad¬ 

der, 
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der, comprefled alternately with a confiderable 
Force by the Hands of a Man. The Diaphragm 
in Expiration afcends to the Line at the bottom 
of each Bread, which is oblerved by few, nor is 
it drawn in that Pofition in anatomical Figures ; 
but when it is flattened towards the Abdomen, it 
prelfes the Stomach downward and forward; and 
as the Mufcles of the Abdomen re-a6t in Expira¬ 
tion, it will be again by them preffed upward and 
backward ; thus by the continued AClion of thefe 
two Powers, the Diaphragm and Mufcles of the 
Abdomen, the Vifcera contained in that Cavity are 
perpetually agitated upward and downward; the 
Confequence of which will be, an Attrition in the 
Stomach, and a Divifion of the Aliment into mi¬ 
nute Parts; and this Force is the flronger upon 
the Stomach, as it refills by a greater Diflenfion ; 
but the Force of the Diaphragm in this refpedt 
may be judged of by InfpeCtion, as when the ab¬ 
dominal Mufcles of a living Dog are divided, and 
the Vifcera of the Abdomen are forcibly preffed 
down by it, and endeavour to come out of the 
Wound ; but when the Peritoneum itfelf is divi¬ 
ded, the Inteflines are then protruded with a con¬ 
fiderable Murmuring and bnpetus *, and if the Fin¬ 
ger is inferted at the Wound, it will be prefled 
with a confiderable Force ; all which Prelfure is 
owing to the Diaphragm, by whofe Atlion in vo¬ 
miting the Contents of the Stomach are expelled 
with great Violence upwards ; but downward, if it 
is to be difcharged per Anum. 

7 The Mufcles of the Abdomen are fo difpofed, 
that there is always fome flefhy Part of them fub- 
je&ed under the tendonous, by which means the 
whole Capacity of the Abdomen is equally contract¬ 
ed ; the flefhy Part of the oblique defcending Muf* 
cle lies almofl entirely above, but becomes tendon¬ 

ous 



§.87. in digejling the Aliment. 219 

ous below ; but then the oblique afcending Mufcle 
arifes flefhy below, and tendinous above, and lb 
fills up the Inequality which would have been oc- 
cafioned by the preceding Mufcle alone \ but then 
in the middle of thefe Mufcles backward there is 
a Deficiency, which is again fupplied by the flefhy 
Belly of the tranfverfe *, but then all thele are con¬ 
verted into a thin Tendon in their anterior Part* 
which is therefore fupplied, fo as to be equal, by > 
the flefhy Redti-mufcles; which if inferted broad 
at the bottom, have noAddition, as Riolan obferves; 
but if they are inferted narrow, they are ufually 
fupplied with the pyramidal Mufcles. 

* f 

§. 87. If we therefore confider the united 
Force of thefe feveral concurring Caufes (§.76, 

to 87.) adting together upon the mix'd Ali¬ 
ment (§. 49, to 57.) which is then become fuf- 
ficiently joff1 and foluble, being compofed of 
vegetable and animal Juices, clofely confined 
and mixed together by gentle Caufes, and of 
their own Nature apt to ferment, putrify, and 
turn rancid in a warm and clofe 2 Place, we 
may evidently perceive that the Alterations the 
Aliment undergoes in the Stomach muft be 
fuch as follow. 

(1.) That the finer Part of the Aliment is mixed, 
ground or diflolved3, and attenuated by the Juices, 
in the Stomach, puts on the Form of a 4 grey-co¬ 
loured Pulp, which paffes out of the Stomach, where 
there is the leaft Refiftance5. 

(2.) That the gro(Ter and more tough6 Parts of 
the Aliment are retained in the Stomach, after the 
more fluid have been difcharged *, and by continu¬ 
ing to fuffer the fame Caufes, they are at length 
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digefted, prepared and difcharged, like the for¬ 
mer. 

(3.) That the Fibres7, Membranes, Tendons, 
Cartilages, and Bones8 of Animals, with the Skins, 
Threads, and more folid Parts of Vegetables, are 
difcharged out of the Stomach in their natural 
Form, after the Tinbture and juicy Parts 9 have 
been extracted. 

(4.) That by a Di Ablution10 of animal and vege¬ 
table Food in this manner, is form’d a Liquor ap¬ 
proaching the Nature of our animal Juices11, fitted 
to fupply their Wafte, and fupport the whole Body. 

(5.) How People are fuddenly refrefhed 11 and 
{Lengthened, after they have been reduced to a 
languid State by long faffing, by the fubtil and more 
fluid Part of the Aliment being inflantly received by 
the Fa fa inhalentia, or fmall redudory Veins which 
open into the Mouth, Oefophagus, and Stomach, 
and difcharge themfelves into the lymphatic Veins, 
from whence it pafies immediately into the fanguF 
ferous Veins, and is afterwards diflributed by the 
Arteries thro’ all Parts of the Body, and fuddenly 
refrefhes or recruits the whole Animal. 

Tf the Food is not well divided by the Teeth, 
and diluted by the Saliva, it paffes thro’ the Body 
whole and indigelled. If the flrongefl Man in the 
World fhould fwallow dry Currants whole, he 
could not digefl them, but they would be difchar¬ 
ged entire in his Faeces but little altered; and 
even fo flrong an Animal as the Horfe, does not 
fo perfectly digefl his Oats, but that frequently 
fome of them will retain their vegetative Power, 
fo as to grow. 

1W hile the upper Orifice of the Stomach is do¬ 
led, by the Contradion of the mufcular Fibres in 
its upper Part, below its opening into the Pylorus 
is ftopt by a diftind Valve. Since 
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5 Since Glafs itfelf is ground fmoodi by the Attri¬ 
tion of the Coats of the Stomach, the EffeCt of that 
Attrition will be much greater upon Animal Food. 
Pyeras found that Iron was not corroded in the Sto¬ 
mach of an Ox; and Bcrelli made the fame Experi¬ 
ments. The Diffolution of the Aliments is aifo in 
part promoted, whilft they are infenfibly attenuated 
by the Interpofition of a diluting Fluid, in which the 
nourishing Particles or folid Elements are fufpended. 

4 The Food after a long Maftication looks white, 
and reflects the Rays of Light unalter’d; even if 
a Perfon fhould eat red Beet and brown Bread, 
the Chymus of it made in the Stomach is al ways of 
an Afh-colour, occafion’d by the Levigation and 
fmooth Surface of the Parts ; by which means the 
mafticated Aliment is ground finer in the Sto¬ 
mach, and reduced to a more uniform Mixture *, 
but the Chyle is never vomited out of the Sto¬ 
mach, nor found in it of a perfect white Colour. 

5 The more the Stomach is diftended, the more 
it is compreffed by the ACtion of the Diaphragm, 
and the Contraction of the mufcular Fibres of the 
Stomach itfelf, if they were not over diftended; 
but the comprefs’d Aliment endeavouring to efcape, 
will pafs out where there is is the lead Refiftance, 
not at the Oefophagus, becaufe that is ftriCtly clofecl 
and contracted by the Diaphragm, with the Refift¬ 
ance of the Weight of the Aliment itfelf ♦, the Ali¬ 
ment will therefore pafs out of the Stomach thro* 
the Pylorus, which is relaxed to receive the Ali¬ 
ment, and eafily tranfmits it thro’ its large Aper¬ 
ture, which is yet not fo open as to admit the more 
grofs and folid Parts, but only the more fluid, 
which are of the Confidence of Cream, prefled 
out by the Force of the Diaphragm and Contraction 
of the Stomach, which overcome the Refiftance of 
die Pylorus j from whence they pafs thro* a nar¬ 

row 
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row Aperture to the Duodenum, where the grofler 
Parts are more intimately diflolved. 

6 When the Stomach is full it cannot difcharge 
any of the grolfer Part of the Food; therefore fuch 
Parts as cannot pafs thro9 the narrow Pylorus, are 
retained in the Stomach, and drained of their Jui¬ 
ces, tending towards the Duodenum ; till being at 
laft fufficiently attenuated, they alfo are prelfed 
through the relaxed Orifice of the Pylorus by the 
Contraction of the Stomach and Diaphragm. Dr. 
Wallis has demonftrated by Experiments, that the 
Aliment which is firit taken into the Stomach, is 
alfo firft expell’d out of it into the Inteftines ; but 
the Time required by the Stomach to make fuch a 
Difcharge cannot be accurately determined. 

7 The ftrongeft Man does not entirely diflolve 
the more folid Parts of the Aliment, nor change 
them into Chyle; for to diflolve the folid Fibres 
of Beef into thofe primary fmall Particles of which 
the Fibres were originally formed, would require 
the ACtion of a greater Power than that by which 
thofe Particles were formed into Fibres; but it is 
evident fuch a Power is not prefent in the human 
Body, nor is any other Part of the Aliment digefl> 
ed befldes the Juices, which are drained out of the 
divided Veflels and hollow Fibres of the Parts of 
Animals and Vegetables, which Juices are after¬ 
wards chang’d to the Nature of the animal Fluids; 
but fuch Juices make up much the greateft Part 
of all Flefh-meats, equalling feven Parts out of 
eight of the whole Subftance. 

8 It has been the Opinion of many, that even 
the Bones of Animals were diflolved and ground 
in the Stomachs of fome Creatures, as Helmont was 
formerly of opinion, and as I myfelf once imagi¬ 
ned *, but to be fatisfied in this RefpeCt I made fe> 
veral Experiments, by which it appeared that the 

more 
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more tough Parts of the Aliment are not diffolved 
in the Stomachs of Animals. I gave the Guts of 
an Animal to be fwallow’d by a hungry Dog, who 
devoured them inftantly with hardly ever touching 
them by his Teeth ; they were difcharged not in 
the leaft digefted, but entire by him, trailing after 
him out of the Retlum in a milerable manner. To 
another hungry Dog was given butter’d Bones, 
which were difcharged unaltered in his Facet. 
The furfuracious Part of Bread is alfo difcharged 
entire, no Part of it being digefted but what is dif- 
folvable in Water ; and the folid Fibres of the 
Flefh of Animals are return’d whole, only drain’d 
of their Juices. Ligaments which were given to a 
Dog, were difcharged without Alteration, after 
ftaying three Days in him ; and in that kind of the 
Dog’s Feces wiiich is called Album grcecum, Frag¬ 
ments of Bones were difcernible to the naked Eye 
not much altered, the whole Subftance being no 
more than the finall Particles of Bones which were 
broke afunder by the Teeth of the Dog, and ex- 
haufted of their fucculent Parts. 

9 The Horfe, who is an Animal not much ftronger 
than a Man, living upon Grafs and Flay, dis¬ 
charges the entire Leaves of Grafs and Stalks of 
Hay, vifible to the naked Eye, after they have 
been macerated in his Stomach, drained in his In- 
teftines, and turned to dry Balls of Dung. The 
Ox, who fwallows the Grafs greedily in little Balls, 
never dilfolves it in his firft Stomach, but is oblig’d 
to ruminate the fame and grind it again by the 
Teeth, which being attenuated and macerated by 
die Saliva, afterwards fwallowed, and the Maftica- 
tion again repeated, yet the entire Stalks and Fi¬ 
bres of the Grafs and Flay are no lels dilcermblc 
in their Feces ; in human Feces the folid Fibres of 
Fleftt are alfo difcernible ; and the fame alfo holds 

true 
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true of the folid Parts of Vegetables, the Skins of 
Peas, Beans, Cherries, Currants, Grapes, &c. for 
all thofe are difcharged, fwelled indeed, and mol¬ 
lified, but not attenuated and diffolved. 

10 An eminent Phyfician has ftarted the Queftion, 
why the human Stomach is not wore away itfelf in 
the Diffolution, which it makes of the Stomachs 
and Inteftines of thofe Animals upon which we 
feed j but the Anfwer is not fo difficult as that 
Gentleman imagined } for the human Stomach is 
impaired by the fame Pleat, and the fame Tritu¬ 
ration which is fuffered by the Aliment, but then 
it is perpetually renewed, which the Parts of the 
Aliment are not. Such Parts of the Aliment as 
are incapable of being diffolved by the Adlion of 
the Teeth, Saliva, Mixture of the Air and the 
Juice, Heat, and Attrition of the Stomach, flay in 
that Vifcus till they are drained of their moll fluid 
and moveable Particles ; and then the Stomach is 
relaxed, and the Pylorus is more inclined down¬ 
wards fo that by the Preffure of the Diaphragm 
they are at laft alfo expelled, thro* the relaxed Py- 
lorus, except they fhould be vomited up with a fli- 
mulating acid or putrid Vapour. 

ir It is a furprifing and almoft incredible Change 
in the Nature of Things, that the very fame Chyle 
fhould be made as well from the different vegetable 
as animal Food ; but if we confider the Matter a 
little more attentively, we fhall find all Animals 
reducible to two Kinds. (1.) Thofe which live up¬ 
on Animals. And, (2.) Thofe which live upon 
Vegetables. In the latter Clafs of Animals, which 
are moil frequently in ufe for Food amongft us, 
their animal juices are the Juices of Grafs, and o- 
ther Vegetables, prepared by the Efficacy of the 
Stomach, Inteftines, and Liquors flowing into them: 
But in the carnivorous Clafs of Animals, their Fluids 

are 
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are vegetable Juices firil converted into animal 
Fluids by grameniverous Animals; and now again 
tranfmuted into another more exalted kind of ani¬ 
mal Juices. All our Nourifhment is therefore ve¬ 
getable Juices, prepared by the Addon of one or 
more Stomachs, according as they are drawn either 
immediately from the Vegetables themfelves* or 
from the broken Fibres and Veiled of Animals : 
So that the Fluids of thofe Animals which feed up¬ 
on Vegetables approach nearer to the Nature of ve¬ 
getable Juices; whereas in carnivorous Animals they 
are more exalted and attenuated, as thofe vegetable 
Juices undergoing the Adlion of the natural and vi¬ 
tal Organs of two Animals, are alfo more inclined 
to be alcaline ; and therefore the Milk of Bitches 
and She-Lyons does not eafily turn fowr. In the 
fame manner our Fluids are formed out of the Juices 
of the Parts of Animals upon which we feed, and 
are again digefled, and more exalted by the Addon 
of our Vifcera ; if we therefore confider, that every 
thing which we eat is really vegetable Subilance, 
either at firil or fecond hand, as having undergone 
the Action of one or more Stomachs, it will be no 
fuch difficult Matter to conceive that the fame Blood 
fhould be made out of the feveral Kinds of Food. 

ra The firil Father of Phyfick, Hippocates, has 
told us formerly, that all the Parts of the human 
Body are perfpirable ^ or which is the fame, are 
every where furnifhed with exhaling Arteries and 
abforbing Veins. An infinite Number of finall Ar¬ 
teries difperfed thro5 the whole Skin, exhale an in- 
vifible Vapour, by which we are encompafs’d as 
with a Cloud, and which is carried off from us b/ 
the Air ; if this be condenfed againil the Side of a 
Looking-glafs, it turns into watery Drops *, this 
Vapour is never perceived in hot Weather, nor un¬ 
der the Tropicks; but in a cold Air it is condenfed 
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into vifible Clouds, fo that we breathe out a fenfi- 
ble Vapour as well from all Parts of the Body as 
the Mouth: This Tranfpiration is very much di- 
minifhed by a denfe Cuticle, and the repelling Force 
of a cold Air ; upon which account it is probable 
that this Vapour exhales in much larger Quantities 
in the internal Cavities of the Body, which are all 
kept moift with thefe Vapours ; but if we are thus 
allured that there are exhaling VefTels which dif- 
charge thefe Vapours, we are not much lefs certain 
that there mud alfo be Vaffd inhalentia to draw in 
Effluvia at the fame Parts which is confirmed by 
Experiments. Bellini having filled an inverted Sto¬ 
mach with Water, found it was abforbed, fo as to 
diftend the Veins of the Stomach, and the Skin it- 
felf of the human Body will abforb the Water re¬ 
tained in a Vehicle formed by a Separation of the 
Cuticle in a Blifter. The Particles of Mercury and 
Cantharides are alfo abforb’d, upon their Applica¬ 
tion to the Skin of the human Body, and diftribute 
their Adlion thro5 every internal Part: And the 
Experiment of Ruyfch is (till a ftronger Argument, 
by which the Injection being forced thro5 the Valves 
of the Veins, pafles thro5 the fmall Veins into the 
Cavity of the Stomach in as large or a greater Quan¬ 
tity than what pafles by the Arteries. I had alfo an 
Opportunity of obferving the fame in the Hand of 
a Child, where the Injection tranfuded thro5 the 
innumerable fmall Pores of the Veins like Dew. 
To thefe abforbing Veflels, is owing that Refrefh- 
ment which is fo fuddenly perceived in the Mafti- 
cation of our Food ; which feems to favour the 
Aflertion of Paracelfus, that the ancient Sopbi, or 
wife Men, lived only by chewing their Food, with¬ 
out fwallowing any Part of it. A-kin to this is the 
common Story of Democritus, who at a Hundred 
and five Years of Age, is laid to have been kept 
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ill ive the Space of three Days by the Vapour or 
Scent of new Bread, that he might not dye within 
the Time of the Feaft of Ceres, and difturb their 
Ceremony. However, we have no room to doubt 
that there are very fmall abforbing Veins, which 
convey the moft fubtle and vapoury Parts of the 
Aliment into the lymphatick Veins, from whence 
they are tranfmitted to the fanguiferousVeins, thence 
to the Heart and Arteries, and by them in a little 
time to the Brain itfelf; upon which follows a Hid¬ 
den Recreation of the whole Body. 

§.88. From hence we may judge, whether 
Heat1 is the only Author of Digeftion in the 
Stomach ? Whether there is a vital Hemmony 
or Spirit which infpires a native Action to 
the Stomach ? Whether Digeftion will he im- 
perfedt without, or promoted by an acid 3 ? 
Why a vi/cid, fa line, acid or bitter Humour*? 
is often belched up by a healthy Man, upon 
hooping when his Stomach is empty in a 
Morning? And from whence they proceed? 
Whether there are more Caufes than one, and 
what, to excite Hungers ? Why the Stomach 
is frequently tumefied6 in digefting the Ali¬ 
ment? And why at times there is occafion’d a 
Difficulty of Breathing, Fluftiings of the Face, 
and Lazinefs of the Body ? Why the Omen¬ 
tum! is connected to that Part of the Stomach, 
which, upon its Diftention, is elevated and 
applied to the Peritoneum ? Of what Service 
is the large Quantity of Fat which adheres to 
the umbilical Vein, incumbent upon the Sto¬ 
mach ? And how well the manifold Adtion of 
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the Stomach is intelligible, by confidering how 
far it is concerned as a Veffel to receive and re¬ 
tain the Food, afterwards by mixing the feve- 
ral Fluids which pafs into the Stomach, and, 
by afting upon the Air, and then, as it per¬ 
forms the Office of a hollow Mufcle, and a 
Veffel in Balneo; and laftly, as it communi¬ 
cates and receives the Concuffions or Agitati¬ 
ons of the adjacent Parts. 

3 The generality of Phyficians after Galen, have 
attributed the Digeftion of the Aliment in the Sto¬ 
mach only to Heat, comparing that Organ to a Pot, 
heated (inflead of a Fire) by the Heat of the Heart, 
Liver, and Spleen ; but thofe Notions have been 
well refuted long ago by Helmont, efpecially by his 
firft Argument, that the Blood of the moft vora¬ 
cious Fifh is very little warmer than the Water it- 
felf, in which they live: But Fifh digeft their Food 
in a different manner from Men, for their Aliment 
flays a long time in their Stomach, and diffolves 
very (lowly ; they have alfo a very large Quantity 
of Bile; and in general, the more Fifh breathe, the 
lefs Bile they have •, befides, fmall Fifh devour’d by 
other voracious ones, are the more readily digefted, 
as they naturally putrify and diffolve into a Mu¬ 
cus * nor was the Food ever obferved to be digefted 
into Chyle barely by Heat, becaufe that is very 
ftrong in Fevers, in which the lighted Aliment is 
fcarce digeftible *, not to mention many other Argu¬ 
ments which might be drawn from the Nature of 
the Thing itfelf. 

a This is a falfe Notion of Helmont, which was 
receiv’d by Sylvius, and the generality of the Che- 
mico-Cartefian Se£t; to wit, that the Digeftion of 
the Aliment is performed by the Power of an acid 
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Ferment; which Acid is of a very different Nature 
from any chemical or vegetable Acid, being pecu¬ 
liar to the human Body only : And that by the A~ 
btion of this Ferment the Food is turned to Chyle, 
and receives the vital Impreffion from the Soul, 
which was imagined to refide in the Stomach \ alfo 
that this Acid was conveyed from the Spleen to the 
Stomach by the Vas breve. Thus, for Example, 
fay they, Gold is not diffolved by any acid Spirit, 
but the Spirit of common Salt only which how¬ 
ever will not diffolve Silver, &c. But the Argu¬ 
ments to confute this Notion are almoft infinite, the 
Vafa brevia are Veins which convey Blood from the 
Stomach to the fplenic Vein, but return nothing 
from the Spleen to the Stomach; befides, the Blood 
is far from pofleffing any Acid, its Salts are of the 
neutral or ammoniacal Kind, and all the Juices fe- 
parated from the Blood, except Milk, afford a vo¬ 
latile alcaline Salt only ; alfo a perfebt Fermenta¬ 
tion was never yet obferved in the Stomach. The 
Falcon, Eagle, Wolf, and other voracious Ani¬ 
mals, are replenifh’d more with an alcaline then an 
acid Juice. And I myfelf have obferved a diffol¬ 
ved Fifh fwimming in a kind of alcaline, foetid, 
and mucous Pickle in the Stomach of a Dog-hfh. 
The CaJJowar, a Bird more voracious than the 
Oft rich, is found to have no Acid in its Stomach, 
but a muriatic Liquor; and Men who are never 
troubled with any acid Belchings, have a flronger 
Appetite and better Digeflion than others. Upon 
opening the Stomachs of Animals who have failed 
two Days, the Liquor found therein is mucous, 
faline, fharp, and bitter, being compofed of the 
Saliva, Bile, and pancreatic Juice ; alfo in hungry 
Men in Health, there is a Liquor often regurgita¬ 
ted, not acid, but fait and bitter, which occafioneci 
Celfus to fay that Bile is increafed by fafting. 

Q 3 5 Adds 
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3 Acids are not fo pernicious to the human Body 

as many of the Moderns have imagined, and their 
Acrimony is quickly overcome by the Addition of 
any alcaline Salt- Thus Homberg demonftrates, 
that five Ounces of the ftrongeft Vinegar does not 
contain more than three Drams of acid Salt ; for 
by faturating that Quantity with an Ounce of Salt 
of Tartar, the neutral Salt produced from them 
both, weighed only an Ounce and three Drams, 
the reft being limple Water: Yet Acids aflift the 
A.ppetite fo far, as they deftroy any alcaline Ran¬ 
cidity which might pall the Stomach j but if a Lofs 
of Appetite proceeds from a Weaknefs of the Bile, 
then Acids are hurtful, and Alcalies ufeful, parti¬ 
cularly the Sal. Vol. ole of. of Sylvius, Tindture of 
Myrrh, Extract of Wormwood, and the like, &c. 
But if Vilcidity is the Caufe, then all Kinds of Salts 
promote the Appetite and Digeftion, whether they 
be acid, alcaline, or medial ; therefore Acids will 
not always reftore the Appetite ; nor can an acid 
Ferment be demonftrated from an Acid having 
fometimes that efFedt. 

4 In a Man that has failed longer than ufual, 
after rifmg out of Bed in a Morning a bitter yellow- 
ifh Juice will rife into his Mouth, if he fupp’d upon 
Flefh or fat Meat; but an Acid, if he made his Sup¬ 
per upon Milk or vegetable Food ; which mucous 
Liquor will alfo rife into his Mouth more eafily up¬ 
on {looping, and removing the Refiilance from the 
perpendicular Weight of the Fluid *, the Bitternefs 
of it proceeds from the Bile, which Celfus has long 
before obfeiwed to come into the Stomachs of failing 
People. The fame alfo happens in Brutes, from a 
Mixture of the Bile, Juices of the Stomach and Pan- 
creas, together with the Relicks of the Food retained 
in the Stomach, which are expelled upward by the 
Prefture or the abdominal Mufcles, whenever the 

Mouth 
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Mouth of the Oefophagiis is more open than the Py¬ 
lorus, or when the latter is doled or con traded. 

5 The Senfation which we call Hunger is fome- 
what furprifing; it is not the fame as Pain, and 
yet it gives equal Uneafinefs, being, fometimes fo 
violent as to compel Mothers to kill and eat their 
own Children for Food. This uneafy Senfation 
was wifely beftow’d by the bountiful Creator upon 
Mortals, to inform them of the great Danger and 
Injuries which the Body would undergo, particu¬ 
larly the Fluids of it, by continual motion, which 
would quickly become acrimonious and alcaline, 
fo as to deftroy the whole, if they were not fre¬ 
quently renewed and diluted with frefh Chyle. Ic 
is alfo another Providence of the Creator, that we 
have not an Appetite for Food in Difeafes, when 
the Powers of Digeftion are too weak to operate 
upon the Aliment. Another confiderable Ufe of 
Hunger, is, for reftoring the Confumption of the 
Fluids, made by the SanEtorian Perfpiration, and 
other Excretions ; thefe are the Ends for which we 
have an Appetite to Food: but the Caufes thereof 
are various \ as fir ft, the perpetual Attrition of one 
Part of the empty Stomach againft the other ; 
whence the nervous Papilla, plentifully difperfed 
thro* its Ruga, receive an uneafy Senfation. Se¬ 
condly, the iliarp Quality of the Liquors which 
pals into the Stomach, fuch as the Saliva, Succus 
gafkricus, and fometimes the Bile and pancreatic 
juice, bv their retrograde Paflage into the Sto¬ 
mach. Thirdly, the Relicks of the laft Meal re¬ 
tained in the Stomach, and degenerating into an 
acrimonious Ferment; for the Stomach is never 
entirely emptied (per §. 83. ) fome Part of the 
Aliment will therefore remain in the Interfaces of 
its Ruga, and vellicate its nervous Papilla. Hun¬ 
ger is removed, 1. By filling the Stomach with 

Q^4 new 
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new Food, which is the Intention of Nature. 2. 
By diluting and difcharging the acrimon'us Fluid 
and Relicks in the Stomach by warm, watery, and 9 

oily Liquors. 3. By violent Paffions of the Mind, 
and Frights. If you fhould convey one Grain of 
a rotten Egg into the Stomach of an hungry Per- 
fon, his Appetite will be gone in a Moment, and 
a Vomiting will follow, whereby what was offen- 
five to the Stomach, will be rejected from it 

6 This Tumefaction of the Stomach proceeds 
from the Fermentation or Putrifadtion, whereby 
the Particles of Air included in the Aliment are 
fet at liberty, and reftored to their Elafticity. 

7 The Omentum is thus connected to the Sto¬ 
mach, that it might interpofe between that and the 
Peritonceum, left the ditended Stomach fhould be 
injured by the Preflure or Refiftance of the Ahdo- 
men, which is by this means commodioufly pre* 
vented by the Softnefs of that fat Body. 

§. 89. When the Stomach is almoft empty, 
it contracts, grows flaccid and wrinkled, re¬ 
taining only the groffer Parts of the Aliment, 
which at length are alfo expelled by the Force 
of the Diaphragm in Refpiration, while the 
Pylorus is relaxed > yet the Stomach is feldom 
entirely emptied, fo far as not to retain fome 
Part of the Aliment, and not be capable of re¬ 
ceiving more, without Diftention. 

The Remainder of the Aliment frequently ftays 
a long time in the Stomach •, the grofs Parts of the 
Food were found in the Stomach of a Hog after 
they had been eat three Days •, this is occafioned 
much by the narrow Orifice of the Pylorus, which, 
is hardly wider than a Goofe-quill * therefore ma- 

ny 
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ny Diforders of the Stomach may be remedied 
barely by fading twenty-four Flours, efpecially if 
a large Quantity of warm Emulfion or fait Wa¬ 
ter be drank afterwards, whereby the Stomach 
and Bowels will be clean fed. 

Concerning the AElion of the Intejlines 
on the Aliment. 

TH E Inteftines perform more exactly the 
Attenuation of the Aliment, which was be¬ 

fore begun in the Stomach; the fmall Inteftines only 
form and feparate the Chyle from its excrementiti- 
ous Part, while the large Inteftines receive, change 
and difcharge the grofs excrementitious Part of the 
Aliment; for the Chyle is never found in the large 
Inteftines, naturally, nor the fetid Excrement in 
any of the fmall ones. In examining the Adion 
of the Inteftines upon the Aliment and Fasces, we 
are to confider them, i. As a Canal, receiving 
and retaining the Food. 2. As a fecretory Organ, 
conveying various Fluids, to be mixed with the 
Aliment in them. 3. As a hollow Mufcle, agi¬ 
tating and compreffing the Food. And laftly, 
4. We are to confider the Alterations differed by 
the Chyle in the Inteftines from the Addon of the 
adjacent Parts; to which we may add, the Alte¬ 
ration made in them by the Bile and pancreatic 
Juice, 

§. 90. To underftand what happens to the 

Chyle of the Stomach, and its Faeces, in the 

Inteftines, we ought firft to confider the Stru¬ 

cture of that membranous Tube, the fevera! 

Juices 
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juices conveyed into it, the abforbing Vefiels, 
which convey the Chyle from it, with its own 
vermicular Motion, and that received from the 
Preflfure of the circumjacent Parts. 

§.91. The firft and internal Coat of the 
fmall Inteftines, which immediately imbraces 
the Chyle, is villous, rough, and full of Pa- 
fillce1, of a gray or ajh Colour 2, perforated 
with many fmall Pubes 3, difeharging an aque¬ 
ous and a vifeid Liquor into them; it is alfo 
perforated by the Mouths of the laCteal VeflTels, 
and fome large Pores 4, diftindt from all its 
others; it is three times as long as the nervous 
Coat, by which it is inverted, efpecially in the 
Intertine called "Jejunum 5, where rifing up in 
Duplicatures, it forms Valves, and is full of 
Wrinkles, efpecially where it is connected to 
the Mefentry ; the external or convex Surface 
of this Coat is full of fmall Glands, Veflels, 
and Nerves. By this Structure of the inner- 
mart inteftinal Coat; the Chyle and Faces are 
retarded6, and continually intercepted in their 
Paflage, its internal Cavity is lubricated 7, and 
defended, and the grofler Parts of the Chyle 
conftantly diluted; where the fecal Part of the 
Chyle becomes more infpiflated and hardened, 
it is there mod lubricated, efpecially towards 
the End of the Ilium 8, where the exquifite 
Sen fat ion 9 of the lafteal Orifices makes their 
Sphincters contra cl1 °, and exclude fuch acri¬ 
monious 11 Parts as would be injurious to the 
Blood, Lymph, and internal Parts of the 
Body 5 by which Irritation the Intertines are 

alfo 
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alfo excited to contract and drive forward their 
Contents. • 

1 If a frefh Stomach or Intefline be turned in- 
fide out, fo as to render the villous Coat confpi- 
cuous, by wafhing it and fufpending it in warm 
Water, the whole Surface of that Coat appears be- 
fet with Papilla flicking out; thefe in the Prepa¬ 
rations given me by Ruyfch, are fome of them of 
an Afh-colour, others red, whitifh, or nervous, 
and appear like a Rug: between the Villi of this 
Coat terminate the fmall Arteries, Veins, Nerves, 
and ladteal Veffels. 

a They are indeed of a cineritious Colour in a 
healthy State, but in Inflammations and Injedtions 
of the Veffels, which is a kind of artificial Inflam¬ 
mation, they appear red. 

3 Thro5 which the ultimate fmall Branches of 
the Arteries difcharge their Liquor into the Cavity 
of the Inteflines, where their Openings are fo 
numerous, that there is hardly any vifible Point 
which does not contain fome of thofe Pores and 
Openings of the excretory Duels. 

4 Thefe were difeovered about 40 Years ago 
by Ruyfch, while he was wafhing an human Inte¬ 
fline, which he before had injected in warm Wa¬ 
ter, at which time he perceived remarkable large 
Pores in the villous Coat of the Inteflines, which 
had till that time lain concealed from him. From 
a Uriel and repeated Examination of thefe Pores by 
myfelf in the Preparations of Ruyfch, they appear 
to be Follicles or Cells, into which the Arteries 
depofit their falival Juice, which by flagnating 
there, becomes more vifeid, till it is at laft ex- 
preffed, for the Ufe of the Inteftine or Aliment, 
by their vermicular Motion and Preffure. The 
whole internal Surface of the Inteflines is conflant- 
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ly moiftened by this Liquor, and if it be wiped 
off, it is quickly renewed again, either of itfelf, or 
by a gentle Freffure. 

5 The internal Coat, above the Infertion of the 
Ditftus communis Cholidocus, is almoft three times as 
long as the nervous Coat *, below the Infertion of 
that Dudt it is fix times as long; and in the Je¬ 
junum , according to Feldman, it is nine or ten times 
longer, efpecially when the nervous Coat is con- 
tradted by the Cold and its Elafticity ; but the vil¬ 
lous Coat being conftantly flaccid, and fo much 
longer than the nervous, is by the Action of that 
Coat drawn into Wrinkles ; which are the larger, 
as the Inteftines are lefs diftended *, but when 
ftretch’d with Wind, they difappear: at the End 
of the Jejunum thefe Rugce grow lefs, and the vil¬ 
lous Coat alfo becomes thinner ; but the Rugce are 
largeft on that fide connedted to the Mefentery, 
being formed into larger Pleats, by the Smallnels 
of the Curvature there, and ftronger Contradlion : 
thefe Rugce are not circular, but make up about a 
quarter, or a third Part of a Circle, the remaining 
Part of the Circle being fupplied by other Rugce at 
fome diftance ; by which means the Cavity of the 
Inteftine is divided into as many fmall Cells as 
there are Rugce, or Valvulce conniventes, thro’ each 
of which the Chyle is fucceflively tranfmitted. In 
this Coat are fituated mucous Drains or glandular 
Cells, which more properly belong to the nervous 
Coat. 

6 The Aliment being intercepted by the Rugce, 
or Valves of the Inteftines, is agitated, attenuated, 
and retarded in its Progrefs, that it might not pafs 
ahro* the Body before it is fufficiently drained by 
the Mouths of the Ladteals. If it were not for 
thefe Rugce, the Aliment would run thro’ the Bo¬ 
dy with little 01* no Alteration, producing a Lien- 

tery\ 
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tery. It is by the Efficacy of thefe Valves, that 
5 Quarts of £/wzu-water being drank in a Morn¬ 
ing, do not difcharge any Part by Stool ; but be¬ 
ing entirely abforbed by the Velfels, return into 
the Blood, and pafs off by Urine. I knew a Gen¬ 
tleman who drank feven Pints and a half every 
Day, and yet he had fcarce a Stool in a Week ; 
from whence it appears, that the Inteftines of a 
healthy Perfon are contracted, and more readily 
tranfmit their contained Juices into the Blood by 
the Veins, then difcharge them by Stool. 

1 The vermicular Motion of the Inteftines never 
ceafes whilft there is any Life remaining in the 
Body ; and even when they are taken out of the 
Abdomen after Death, they have been obferved to 
creep or move upon a Table ; the fenfible Papillce 
in their villous Coat are therefore conftantly rubb’d 
againft each other ; and if they were not defended 
by the Mucus difcharged from the Crypt ce and 
fmall Glands, it would produce an intolerable pain¬ 
ful or uneafy Senfation. Therefore provident Na¬ 
ture has carefully furniffied the whole Surface of 
the Inteftines with a Mucus, which tranfudes thro* 
every Point of their internal Coat, that the nervous 
Papilla, and other Parts, might not fuffer too 
ftrong an Attrition from the groffer Parts of the 
Aliment. Nature has wifely placed the fmall 
Glands, for the Separation of this Mucus, under 
the mufcular Coat of the Inteftines, by which. 
Mechanifm their Contents are expreffed when 
moft wanted, by their periftaltic Motion ; upon 
the Ceffation of which they are again filled •, but 
when this Mucus is injudicioufty abraded, by the 
unfkilful Exhibition of a violent Medicine, a Dyfen- 
tery is produced, and the Roughnefs of the Ali¬ 
ment gives intolerable Pain, frequently followed 
with an Inflammation or Mortification. 
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8 The moft fluid Part of the Aliment, which 
paflfes out of the Stomach into the Inteftines, is 
quickly drained off by the Ladteals in the Ileum, 
by which means it would become fo indurated, as 
not to pafs eafily thro5 them, if it were not for a 
Juice which perpetually diftils into them from the 
exhaling Arteries \ which diluting and mixing with 
the Chyle, renders it more fluid, moveable, and 
capable of tranfmitting its moft lubtil Parts into 
the bibulous Ladteals. Thefe exhaling Arteries 
are principally feated in the firft Part of the fmall 
Inteftines ; but where they terminate, the fmall 
Glands of Pyerus become gradually more nume¬ 
rous *, from both which is afforded a thin Mucus, 
to dilute the Chyle and lubricate the Inteftines. 
In the large Inteftines thefe mucous Glands are 
alfo very remarkable, affording a much thicker 
Mucus, for the Lubrication and Defence of their 
villous Coat; and that the Quantity of Juice tranf- 
mitted by them into the Inteftines is very conftde- 
rable, may be concluded from the Quantity of 
Water which paffes by Injection thro’ the mefen- 
teric Artery into the Inteftines in a fhort time, and 
from its being the moft extenfive fecretory Organ 
of the whole human Body ; as alfo from the large 
and furprifing Quantity of Water evacuated by the 
fame Organ in Diarrhoea’s, and by virtue of ca¬ 
thartic Medicines. 

9 The exquifite Senflbility of this Part proceeds 
from the great Number of nervous Papilla difper- 
fed thro’ it, upon which account People are quick¬ 
ly carried off by Inflammations and Excoriations 
of the Inteftines ; and when attended with the 
moft acute Pain, will kill the ftrongeft Man in the 
fhort Space of an Hour. To this Structure is alfo 
owing the great Senflbility of the Stomach and 
Inteftines, whereby they are enabled to diftinguifh 
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pernicious and poiionous Subftances from good 
Aliment, the frit ufually producing violent Con- 
vulfions and Irritations, whereby they are ejeCted 
upwards and downwards. 

10 The Acrimony which the Faeces contrad with¬ 
in the Space of twenty-four Hours is fo great, as 
to excite the Parts to an Expulfion of them, not- 
withftanding the greateft Reftraint of the Mind to 
the contrary. 

11 Every Part of the human Body is fo wifely 
contrived by the great Architect, that the fmall 
abforbing Orifices and Sphincters of the laCteal and 
other Vefiels, contract their Openings upon the 
Approach of any acrimonious Subftance •, fo that 
they will not admit any offenfive or fharp Liquor. 
The Skin upon the Approach of cold Air is con- 
traded into innumerable little Tubercles, like the 
Skin of a Gooie, whereby the perfpirable Matter 
is obftruCted thro3 a Contraction of the exhaling 
Orifices. The Bladder for Urine is furprifingly 
contracted upon the Contact of an acid Spirit, or 
the Point of a Needle *, but the fame contractile 
Power was more neceffary to no Part of the Body 
than the Interlines 5 for without that they would 
give a free Admiffion to noxious Particles into the 
Blood, whereby the whole Body would be infect¬ 
ed, and its Fluids corrupted 5 but to prevent that, 
we learn from the Experiments of Wepfer and 
Pyerus, that upon touching them with the Oil of 
Vitriol they contrad like little Worms. From no 
more than a DefeCt or Abfence of the Mucus lubri¬ 
cating the Inteftines, the dry Feces will meet with 
fuch a difficult Pafiage, as not to be capable of be¬ 
ing difcharged, but the Interline is contracted, 
and occafions the Iliac Paffion. After taking of 
Arfenic, the Parts which are fir ft in contad with 
the Poifpn, are violently contracted, and thence 

tire 
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the Air is retained forcibly in the Stomach, fo as 
to produce enormous Swelling and a Gangrene in 
that Vifcus. It is by the fame contradbile Power, 
exerted by the abforbing Veins, that the Arteries 
difcharge and pour forth their diluting Liquor into 
various Cavities, Tears in the Eye, Saliva in the 
Mouth, Mucus in the Inteftines, and other Parts, 
ferving to defend the tender Fibres from the Adtion 
of the Air, and foreign Bodies, alfo to moiften 
and keep them fit for motion. If a Man fhould 
by Accident have taken a Quantity of Scammony, 
his Inteftines will quickly perceive the Acrimony 
of that Refin, which difiblves the Blood into a 
putrid Mafs with the fame Force as Mercury *, the 
feveral Fibres therefore and fmall VelTels of the 
Inteftines will be ftrongly contracted, difcharging 
a large Quantity of Juices to dilute the acrimoni¬ 
ous Body, whereby it will be eafily drove forward 
and expell’d, as pernicious to the Body. We bare¬ 
ly relate thefe Appearances, without accounting 
for their Caufes by latent Properties. 

§. 92. The preceding villous Coat is invert¬ 
ed by a thinner vafcular one, which encom- 
paffes the firft every where1, excepting the 
Valves, this Coat being not valvular, but con- 
fifting of an Intertexture of innumerable fmall 
Arteries and Veins 2, which terminate partly 
in foft and pulpy Penicilli, in the form of a 
fmall Brufh Pencil 3, partly into the fmall 
Glands of Pyerus 4, and partly into the fmall 
excretory Dudts, difperfed thro* the Cavity of 
the Inteftines; it is alfo furnifhed with Veins5, 
whofe Extremities are either continued to the 
preceding Arteries by Inofculation, as a conti¬ 
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nual Tube, or are fpent in the fmall Glands of 
Peyerurs, or elfe open, with ample bibulous 
Orifices, into the villous or downy Subftance 
lining the Inteftines; to thefe Ve'ffels is alfo 
added a nervous Intertexture6. to which the 
Glands of Peyerus are connected near their 
Roots, and are advantageoufly placed under 
the mufcular Coat of the Inteftines, to dis¬ 
charge their Mucus by Dudts opening thro’ the 
villous Lining ; thefe Glands are but few in 
Number in the two firft of the fmall Inteftines* 
but become larger, more numerous, and cl after- 
ed together towards the beginning of the larger 
Inteftines; their Office is therefore to dilute 
the Faces, lubricate and moiften the internal 
and fenfible Fibres of the Inteftines, defend 
them from the Acrimony and Roughnefs of 
the Faces, and adminifter a digeftive Heat 7 to 
their Contents, 

1 The fecond Coat of the Inteftines is not exten¬ 
ded between the Ruga of the firft: or internal Coat 
of them* but is only extended over the fame in ait 
equal Cylinder. 

a The Inteftines are lb very full of fmall VeiTels, 
that, one wou’d be perfuaded they were nothing 
eife, from infpedting fome Preparations of them gi¬ 
ven me by Ruyfch ; one wou’d take them to be no¬ 
thing but Arteries, if they only were fully diften- 
ded ; and for nothing but Veins coming from the 
Vena Porta, if they were injedfed by that Veffel at 
the Liver, or coming from the Vena Cava, if the 
Xnjedtion was thrown in by that Veffel ; and by 
thefe numerous Veffels (pent upon the villous Coat 
is prefcrved the Heat of the Inteftines, 

R i When. 
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* When a fmall Branch of an Artery, diftributed 
to the nervous Coat of the Inteftines, comes to ter¬ 
minate, it is fuddenly fubdivided into an infinite 
Number of other fmall Twigs, refembling the 
Hairs of a Brufh Pencil flicking out of a Quill. 
Thefe Penicilli terminate two ways, fome difchar- 
ging their Liquor into the Cavity of the Inteftines, 
others tranfmit their Liquor to the fmall Glands of 
Peyerus, which retain it till it becomes more in- 
fpi(fated before it is difcharged. 

4 Thefe are very fmall Cells, receiving a Hu¬ 
mour from the Arteries, which is retain’d in the 
membranous Follicles till they are full, and then 
difcharged *, the fmalleft of thefe Glands inveft the 
Pylorus^and grow gradually larger,and more aggre¬ 
gated, as they approach nearer the Ccecum ; becaufe 
the Chyle is not acrimonious after it is juft pafted 
out of the Stomach, but becomes fo by its long 
{lay *, and therefore Peyerus does not well conclude 
the Action of his Glands to be for diluting the Chyle, 
for they are more numerous where the Chyle is 
thickeft and more excrementitious. 

5 There are feveral Sorts of Veins which abforb 
Liquors from the Cavity of the Inteftines. 1. Veins 
from the Mefentery. 2.^ From the Cava. 3. Ladle- 
al Veins. 4. Lymphatic Veins. The Paftage of 
Water into the Cavity of the Inteftines, by injedt- 
ing it at the mefenteric Artery or Vein, or at the 
Vena Cava, demonftrate the abforbing Faculty of 
thofe VefTels. 

6 The Nerves of the Inteftines are very nume¬ 
rous ; but for what End are they thus diftributed, 
it may be afk’d ? Whether they do not convey 
Part of their Juice in the manner of Arteries with 
their correfponding Veins? And whether the Reft- 
damn is not poured into the Cavity of the Inteftines 
in the Form of a Vapour ? Both thefe feem proba- 
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blc, tho they do not admit of Demon ft ration* 
This is certain, that moil extream and fudden 
Weaknefs is occafion’d by Diarrhasa’s. I have had 
Patients from the Indies who have been miferably 
extenuated to mere Skeletons by ferous Diar¬ 
rhoea’s. 

7 Heat from the innumerable fmall Veffels which 
encompafs the Inteftines, by the Adi on of which 
Heat, being the fame as (at §.86. N. 2.) the Ali¬ 
ment continues to be further attenuated and digeft- 
ed to a much greater Degree, by the greater "Ex¬ 
tent of this Organ. The Inteftines never grow 
cold whilft there is any Life in the Body ; and as 
foon as ever they are cold after Death, their peri- 
ftaltic Motion ceafes, and the Coats of the ladeal 
Veffels collapfe •, to this we may add that the Pul- 
fations of the Arteries caufe a perpetual Attrition of 
the Chyle in the Inteftines, different from that occa- 
fioned by their periftaltic Motion or their Heat, 

§.93. The preceding vafcular Coat is in veil¬ 
ed by another mufcular one1, confiding on its 
Infide of thick and ftrong annular Fibres, in¬ 
serted into the Edge of the Mefentery as into a 
"Tendon 2 ; at which Part the Fibres receive 
their Nerves 3 by thefe the whole Cavity of the 
fmall Inteftines is. Part after Part, fucceffively 
contracted, the Valves at the fame time rijing 
upwards3; their Contents are alfo reciprocally 
preffed upwards 4 and downwards, againft the 
Side of the villous Coat, according to the Di¬ 
rection of the Inteftines, by which means the 
Chyle is ground together, more intimately 
mixed, attenuated, and prevented from run¬ 
ning into Concretions 5, at the fame time deter- 

R 2 gin 2 



244 Atlion of the Inteflines 93. 

ging the Sides of the Inteftines. The convex 
or external Surface of this mufcular Coat is 
compofed of longitudinal Fibres 6, which run 
crofs the former, ferving to contract the Length 
of the Inteflines, whereby they are corrugated 
and ftraiten’d, especially on that Side annex'd 
to the Mefentery. 

1 A mufcular Expanfion or Membrane, which 
arifes from the Pylorus, and terminates at the end 
of the Ilium ; the A6tion of which is, to fhorten 
the Length of the Inteflines by its longitudinal 
Fibres, and to contract their Diameter by its cir¬ 
cular Fibres, whereby the Capacity of the Inte¬ 
flines is fo far diminifhed, as to have no empty 
Space *, the Adlion of this mufcular Coat is there¬ 
fore ftrronger than that of the Stomach, for that 
never applies the Sides of the Stomach clofe to each 
other, fo as to leave no Space in the fame. The 
Thicknefs of the mufcular Coat of the Inteflines 
is fo remarkable, that it caufes the Inteflines to 
creep like a Worm, even after they have been ta¬ 
ken out of the Animal and laid upon a Table. The 
fame Motion is alfo performed in the fmall Inte¬ 
ftines of a living human Body by virtue of this 
Coat, which is quite different from the Motion of 

X 

them, which frequently arifes from their being di¬ 
ke nded with Wind, as is fometimes obferved in 
dead Bodies. In all living DifTedlions the Inte- 
Bines are conflantly obferved in a vermicular mo¬ 
tion, being fucceffively contracted and relaxed, one 
Part after another; and that the Relaxation and 
Diflenfion of them proceeds from their contained 
Air and Aliment, but their Contraction from thefe 
mufcular Fibres. This periflaltic Motion of the 
Inteflines continues even a confiderable rime after 

the 
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the Death of an Animal; for upon opening Rab¬ 
bits, which have been kill’d by breaking their 
Necks, the Intedines continue to creep a long 
while after they have been pull’d out and thrown 
away. This Motion is demondrated to fubfift in 
the human Body for the Space of two whole Days 
after Death, during which time the Chyle paffes 
by the latdeal Veffels ; the Effects therefore of this 
Adtion mud be very confiderable from fo drong 
and lading a Contraction, continued condantly 
thro5 fo long a Tube as the Intedines. 

2 A Mufcle is a Subdance compofed of red mo¬ 
ving Fibres, but a Tendon is a Continuation of 
^he fame Fibres, which are neither red, nor yet 
contract; the Fibres of the Intedines are therefore 
mufcular, difpofed upon each other in feveral Stra¬ 
ta, the outermod of which ferves as an Integument 
for the feveral included Strata ; there is no necefli- 
ty that thefe Fibres fhould appear equally red with 
thofe of the larger Mufcles, for Rednefs is not a 
character idle Mark of a Mufcle, becaufe every 
mufcular Fibre appears white and pellucid, like a 
Snail’s Horn, after the Blood has been wafhed out 
with Water y but in the Mufcles of Infeeds, even 
in their natural State, there is no Appearance of 
Rednefs, notwithdanding their mufcular Motions 
are performed with a greater Strength in propor¬ 
tion , than thofe of the human Body, as Rober- 
vallius has demondrated in his Treatife cle faltu 
Pulicis. Thofe mufcular Fibres of the Intedines 
which are annular, become tendonous towards the 
Mefentery ; which has been rightly obferved by 
fVillis, and they afterwards are continued with the 
Nerves, which are didributed to the Intedines tfirW 
the Mefentery } and every Mufcle is np&Ving more 
than an Expanfion of fmall Nerves.;" 

5 The 
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3 The mufcular Coat of the Inteflines being 
eontraCled, and their whole Capacity by that means 
diminifhed, there mull neceffarily follow a Con¬ 
traction of their more lax villous Coat into large 
Folds, which will (till further diminifh and divide 
the internal Cavity of the Inteftines ^ and thus 
they are divided into as many Cells as there are 
projecting Valves, formed by the Corrugation 
of their internal Coat j but when the Aliment en¬ 
deavours to pafs from one Cell to another, it is 
retarded, preffed againft the bibulous Pores of the 
villous Subfiance, and its molt fluid Part is by 
that means ablorbed by the three Orders orKinds of 
Veins •, and thus the Aliment will receive a fecond, 
third, and more than a hundred fucceffive Tritu¬ 
rations , Dilutions, and Abforptions; which will 
at leaf!: be repeated as often as there are Valves in 
Number. The whole inteflinal Tube is therefore 
not always open, but contracted in one Part, and 
relaxed in another , in which repeated Actions the 
perfpirable Matter and mucous Liquor of Pyerus 
will be dilcharged in larger Quantities into the In¬ 
terlines at the time of their Relaxation, and inti¬ 
mately mixed with the Aliment at the time of their 
Contraction ; and lallly, the oily Part of the Blood, 
which was received by the cellular Coat of the In¬ 
teflines during their Relaxation, is preffed out in 
the Contraction of their mufcular Coat, and lubri¬ 
cates every flefhy Fibre. 

4 We are taught by the repeated Experiments 
of JVepfer and Pyerus, that the Inteflines are not 
only contracted downwards from the Stomach to¬ 
wards the Anus, but alfo in a contrary DireClion 
from die Anus towards the Oefophagus, whereby 
the A lirnent Js drove back by this vermicular Con¬ 
traction, a (lifted in its motion by the PrefTure of 
the abdominal Mufcles thus the Aliment receives 

a very 
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a very confiderable Remora, or Retenfion, Attri¬ 
tion, Divifion, and Mixation, by the repeated 
Adions of this mufcular Coat of the Inteihnes, 
which not only continues during the whole Life 
of the Animal, but even after Death, when the 
Heart has ceafed to move for many Hours. 

* A Dram of Turpentine will fo ftick to the 
Fingers and Hands of a Perfon, that it can fcarce 
be walk’d off; but wrhen the fame is made into 
Pills, it will not adhere to the Sides either of the 
Stomach or Inteftines, and yet it will prefently 
tranfmit many of its Particles into the Blood, and 
pafs off by Urine: this extraordinary Effect pro¬ 
ceeds partly from the continual Effufion of fapona- 
ceous and diluent Juices into the Inteftines, in con- 
jundion with their periftaltic Motion, which pre¬ 
vent the leaft Particle of the Turpentine from fray¬ 
ing two Inftants in one Place •, but the exhaling 
Arteries efpecially pour out a thin Liquor, by nu¬ 
merous fmall Duds, into every Part of the Inte- 
ftines, which repels and walhes off fuch vifcid Parts 
of the Contents, as might otherwife adhere too 
flrongly to each other, and to the villous Coat of 
the Inteftines ; fo that if the Inteftines hr on Id be 
deftitute of this Defence, by an Excoriation, In¬ 
flammation, or Suppuration, the Patient mu ft in¬ 
evitably perifn, as no Aliment would then be of 
any Service to him. The Inteftines have even 
been obferv’d to grow together from thofe Caufes* 
and produce a furprizing and fatal Iliac Paffion % 
otherwife the Faeces are feldom obferved to adhere 
to the Inteftines, notwithftanding they are fome- 
times fornf d into fuch bituminous and hard Lumps, 
beginning to ftick to the Sides of the Return, as 
not to be capable of being difeharged without the 
Afiiftance of the Fingers, or fome other Means* 
And even in the Heart, which performs fuch a 

JR. 4 ftrong 
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ftrong and perpetual Contradion, we frequently, 
find that Polypuftes are formed by a Coagulation 
of the more vifcid Parts of the Blood adhering to 
the Sides and other Parts of that Organ, 

6 The Mechanifm of thefe longitudinal Fibres 
is very particular, they being intermixed with th$ 
circular Fibres interfering them in various Dire¬ 
ctions, and that chiefly in the fmall Inteftines. 
There is the fame reafon for thefe lnterfedions, as 
for the tendonous lnterfedions in the Redi-muf- 
cles of the Abdomen, the Complexi, &c. i. e. that 
by the frequent Interpofition of new Tendons, to¬ 
wards. which each end of the Fibres are to contrad, 
the Strength of the Mufcles may by that means be 
increafed ; whereas if the Contraction was to be 
continued without Intermiffion through the whole 
Length of thofe Fibres, they would quickly be 
tired by a flight Adion. We may alfo add, that 
by the Contraction of thefe longitudinal Fibres, 
the poflerior Part of the Inteftines is drawn clofer 
towards their anterior Part; the Curvature of the 
Inteftines is ftraitened by them, their internal Rug# 
increafed, and their Valves brought nearer to each 
other; they alfo aflift the Adion of the orbicular 
Fibres, in forming the Cells of the Inteftines ; but 
their Contradion is not performed at once thro* 
the whole Trad: of the Inteftines, but unequally3 
fonietimes in one Part, and fometimes in another. 

§, 94. The preceding mulcular Coat is in- 
vefted externally by the cellular Membrane \ 
lately difeovered by Rnyfch, being a Continu¬ 
ation of the adipofe Membrane of the Mefen- 
tery, very ferviceable to the mulcular Fibres in 
their Adion, by lubricating them with the 
contained Oil, and keeping them moveable 

upon 
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upon each other, being the Seat of many Dis¬ 
orders of the Inteftines and in lean People fc 
thin, as to be hardly vifible; and this cellular 
Coat is again inverted externally by the outer- 
moft Integument, continued from the Perito¬ 
neum, which covers all the preceding, conneds 
the Inteftines in their convoluted Order to the 
Mefentery, and binds down their VeiTels, 

1 The elegant Structure of this Membrane de- 
ferves our particular Attention; in order to which 
we are to obferve, that the Mefentery proceeds 
from a Reduplication of the Peritoneum, which 
pairing forwards from the Vertebra of the Loins, 
is reflected back again in the fame Courfe, fo as to 
form two Plains, between the middle of which is 
contained the Inteftines; and further backward 
from the Inteftines are difpofed the Arteries, Veins, 
Nerves, and ladeal VeiTels, paffing between the 
two Lamina of the Mefentery, to and from the 
Inteftines. The fmall Arteries and VeiTels, which 
are fpent upon the cellular Subftance, depoiit an 
oily Fluid, to be prefted out again by lubricating 
the Parts. This cellular Subftance of the Mefen¬ 
tery forms a fame what fibrous Body, together with 
the contained Fat interpofed between the two La- 
mine. When the two Lamina of the Mefentery 
have both reach’d the Inteftines, they depart from 
each other, and embrace or encompafs the Body 
of the Inteftines. This Structure may be eafily de- 
monftrated in a dead Subjedt that is much emaci¬ 
ated, by making a fmall Incifion in the external 
Membrane of the Mefentery, and inflating the fame 
with a Blow-pipe, whereupon the Flatus will pais 
by PreiTure between the two Lamince of the Me¬ 
fentery, and even round the Inteftines, next to their 

nuifeular 
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mufcular Coat. And in a great Part of the Inte- 
ftines, the two Plates of the Mefentery are firmly 
connected to their mufcular Coat, molt flrongly 
to that Part of them which is oppofite to the Me¬ 
fentery *, but in that Part where the Plates of the 
defending Mefentery firfl apply themfelves to the 
Inteflines, there is little or no Cohefion between 
the mufcular Coat of the Inteflines and the Laming 
of the Mefentery. Alfo in thofe Parts where the 
Veflfels of the Mefentery pafs into the mufcular 
Coat of the Inteflines, there the cellular Subfiance 
of the Mefentery alfo infinuates itfelf together with 
the Arteries, and pafies between their external Coat 
from the Peritoneum and their mufcular Coat; and 
this is the cellular Coat of the Inteflines which 
Ruyfch difcovered by Inflation. In Oxen and fat 
Animals it is the Receptacle for Fat, and is called 
Adipofa ; but in lean Animals, being compofed 
barely of the Laming and an Intertexture of Fibres, 
it is denominated Cellulofa, being of the fame Na¬ 
ture with the common Adipofe, or cellular Mem¬ 
brane, which is diftributed between all the Muf- 
cles. In the Inteflines indeed it is very thin, in 
proportion to the thin mufcular Coat underneath; 
and it is alfo fo thin in the Forehead, Scrotum and 
Penis, that feveral Authors deny its Exiflence there; 
which is yet demonflrable in thofe, partly by Ana- 
farce.fs, or hydropic Swellings, as alfo by emphy- 
fematous or windy Swellings, when the Cells of 
this Membrane are diflended by extravafated Fluids. 
The Ufe of this cellular Membrane is, to lubricate 
theYeflels with its oily Contents, keep them flexible 
and fit for motion, and to prevent the mufcular 
Fibres from becoming dry, and growing to each 
other, which they are very apt to do. If a Mufcle 
is deflitute of this Membrane, it adheres to the 
adjacent Skin, or its own loofe Integument, fo as 

not 
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not to be moveable ; but if on the contrary this 
Membrane is too much diftended with Fat, the 
Mufcle then becomes weaken’d, relax’d, and unfit 
for motion *, as is oblervable in Flogs which have 
been fatten’d for fix Months together, at which 
time if they were not to be kill’d, they would be 
fo fluffed up with Fat, as to be incapable of breath¬ 
ing *, and by comprefiing the Vefiels, would inter¬ 
cept the Motion of the Blood and Life of the Ani¬ 
mal. This Membrane is alio the Seat of Tumours, 
mentioned in the Obfervations of Bonnetus, which 
frequently rife in the Inteftines themfelves, fo as 
to obflrud their Capacity. The fame cellular 
Membrane feems to be alfo infinuated between the 
in fide of the mufc-ular Coat and the internal villous 
Coat of the Inteftines. 

§. 95. The whole continued and long1 Tube 
of the Inteftines beforementioned, is connect¬ 
ed to the complicated and wrinkled Edges of 
the much fhorter Mefentery, fo as to hang pen¬ 
dulous, in various Convolutions and Folds, in 
all manner of Directions; they are lubricated, 
warmed, mollified, and rendered fit for Mo¬ 
tion by the adjacent Fat of the Omentum 2, 
which is incumbent on them, and infinuating 
between their Convolutions, emits oily and 
lubricating Vapours, prov’d by undeniable Ex¬ 
periments 3, and feparating them from the Pe¬ 
ritonaeum., prevents them from adhering to that 
Membrane and to each other, and defends 
them during the repeated Contractions and 
Preftiire of the abdominal Mufcles 5 the Inte¬ 
ftines are alfo advantageoufly expofed to thofe 
Parts of the Peritonaum which communicate 

the 
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the reciprocal Succufions from the ambien* 
Parts 4: Their Contents in Health being al¬ 
ways fluid and diluted5, and growing gradu¬ 
ally thicker as they arrive nearer their Exit; 
being alfo conjlantly6 in fucceffive Contracti¬ 
ons 7 and various Agitations by the periftaltic 
Motion, which perpetually exifts in a lurpri- 
ling manner in all healthy living Animals, 
The Inteftines are therefore exquifitely adapt¬ 
ed to further, grind, macerate8, dilute 9, at¬ 
tenuate 1 °, volatilize11 and feparate12 the Parts 
of our Aliment or Chyle, to prefs13 the fame 
into the Orifices of the Lafteals, and to re¬ 
tard 14 the Paffage of thofe Parts, which are 
yet crude, or half digefted, till they are more 
perfedtly diiTolved; and thefe Offices are in 
common to the whole Tract of the Inteftines 
indifferently. 

1 The Inteftines are four or five times as long 
as the Perfon from whom they are taken, and yet 
they are folded together in fo fmall a Compafs as 
the Mefentery, without any Dirtortion, or even 
Compreffion of any one of the many thoufand 
fmall Nerves and Blood-Veftels which are fpent 
upon them ; thus furprifingly are they connected 
by the Mefentery, which fuftains all the Inteftines 
in their Convolutions. But the Inteftines are fhort- 
er in the living Animal than they appear in a dead 
Subjedt. 

3 The fat Body of the Omentum is a membra^ 
nous Bag, compofed of two Lamnce, between 
which pafs the adipofe and epiploic Velfels *, it in¬ 
verts the Inteftines down to the Navel, and inft- 
pmates between their Convolutions, fo as frequently 

to . 
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to adhere to them ; it every where defends the In* 
teftines from being injur’d by the Impulfe of hard 
Bodies, or by the tenfe Peritoneum, between which 
it is interpofed ; and by keeping them both lubri¬ 
cated, prevents the Inteftines from adhering to the 
Peritoneum, or to each other; which is apparent 
from the Inteftines growing to the Peritoneum 
when the Omentum has been cut out. There was 
a Madman at Paris who made many and dange¬ 
rous Wounds in his Abdomen, of which notwith* 
Handing he recovered ^ and the following Year 
threw himfelf from the Top of a Church ; upon 
opening him, his Inteftines were found adhering to 
all the Parts of the Peritoneum, which had before 
been wounded by him. The Ufe of the Omentum 
in warming the Abdomen is very remarkable, in 
the Hiftcry which Galen gives us of a Swordfman 
which he faw, who had his Omentum cut off thro’ 
a Wound of the Abdomen; after which that Part 
became always fo cold, that he was obliged to de¬ 
fend it with warm Cloths. But the reafon why the 
Omentum is not extended lower than the Navel, is 
becatife there the Force of the abdominal Mufcles 
is very much diminifhed, and fo there is lefs dan* 
ger of their adhering to the Peritoneum, and of be¬ 
ing injur’d by Preffure: but even below the Navel 
provident Nature has not been wanting, for in 
that Part the cellular Membrane of the Peritoneum 
is gradually more and more diftended with Fat. 

3 The oily Fluid contained in the Cells of the 
Omentum, is refolved into a fubtil Vapour by the 
conftant Motion and Heat of the Parts, and be¬ 
come fo volatiliz’d, as to pafs thro’ its fmall Pores 
and lubricate the Inteftines. That the Oil of the 
Omentum does exhale thro’ its Pores, is confirm’d 
by many Experiments: Ruyfcb faw innumerable 
fmall Orifices by a Microlcope in the Omentum * 

after 
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after he had wafh’d off the Oil by a long Macera¬ 
tion ; the Oil of the Omentum alfo palling thro* 
thefe Pores, makes the Fingers of the AnatomifL 
feel greafy upon handling the fame in a dead Sub¬ 
ject. To thefe we may add, that the Injection of 
Ruyfch has made its way thro’ the fame Pores, by 
which the oily Vapour exhales ; and the fame alfo 
feems to be proved by the rancid Vapour which 
appears upon opening the Abdomen of live Ani¬ 
mals, as alfo from the fudden Decreafe of the Fat 
in Animals which have been huff’d or fed ; which 
if fatigued with hidden and violent Exercife, be¬ 
come three times leaner than they were before ; as 
is experienced in Horfes, whofe oily Cells, placed 
between the two Membranes of the Omentum, are 
difcharg’d of their Contents; infomuch that a real 
Oil has been feen forced out of the Omentum by 
hidden and violent running, and retained in the 
Cavity of the Abdomen, which has been the death 
of many fine Horfes. 

4 By the A£lion of the feveral Mufcles of the Ab¬ 
domen ^ the oblique afcending and defending Muf¬ 
cles,together with the Re6H,Tranfverfe Mufcles and 
the Diaphragm, do all alternately prefs upon and 
agitate the Vifera of the Abdomen. 

* This appears from Anatomy, whereby is de- 
monftrated, that no Part of the Chyle is found in- 
craflated in the fmall Inteflines, from the Pylorus 
down to the Ccecum; at which Part it fuddenly be¬ 
gins to put on a more firm Confiflence ; and in the 
Ccecum and Cells of the Colon it firft begins to turn 
fetid, and put on a folid and globular Figure. 

6 It is a common Error to imagine that the In¬ 
teflines are a Tube as thin as Paper, diflended 
with Air; but whoever has fen the Inteflines of 
a live Animal, or in a human Body flipping thro* 
a Wound of the Perilonceum, will be certainly allu¬ 

red 
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red that they are neither fo thin nor fo pellucid, 
but thick, narrow, and having very little Cavity, 
unlefs they fliould be diftended by Flatus or mor- 
bid Relaxation. 

7 The periftaltic Motion of the Inteftines is per¬ 
petual, and continues even after Death; and when 
it then ceafes , it may be eafily renewed $ as the 
Heart itfelf may be excited to its Motion by for¬ 
cing Wind thro’ the thoracic Dud. Nor am I 
fenfible of any other reafon why we can recall a 
Patient to Life who is in a deep DeUquium., with¬ 
out any Pulfe, but by communicating new Motion 
to the Chyle in the Inteftines, whereby it is pro¬ 
pelled by their vermicular Contradion into die 
thoracic Dud; which being thus drove forwards, 
will alfo give the Blood a Tendence to the Heart, 
and recall it to its priftine Motions. But this pe¬ 
riftaltic Motion begins at the Oefophagus, and ter¬ 
minates at the end of the Ilium; the large Inte¬ 
ftines not being agitated in the fame manner, it 
gradually defeends from the Pylorus to the begin¬ 
ning of the C <zcum ^ and fometimes afeends circu¬ 
larly from the Colon toward the Pylorus, being al¬ 
ways performed in but one Part of the Inteftines 
at a time, and never continued at once thro5 the 
whole Trad. 

8 The very tough and ftippery Skins of Ani¬ 
mals , and many vegetable Fruits, are fo opened 
by Maceration only, that after parting -with ail 
their alimentary Juice, they are caft out dry in the 
Fasces. 

9 The Quantity of diluent Liquor afforded by 
the Inteftines to the Chyle, may be eftimated from 
the great Extent of that Tube, from the great 
Number and Size of the mefenteric Arteries, which 
has been calculated by Borelli; alfo from the Ex¬ 
periments of Ruyfch, whereby the ceraceous Inje- 

4 dion 
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<5tion paflfes thro’ the excretory Dudts of the me- 
fenteric Veflfels into the Cavity of the Inteftines; 
alfo from the Appearance of the Aliment, which 
is found not much thicker at the end of the Ilium, 
than it was in the Stomach, even after it has parted 
with fo much of its ladteal Juice ; which is a ma- 
nifeft Argument that it is fupplied with a confide- 
rable Quantity of new juices, equal to what was 
abforbed by the lacteal Veflfels ; for if it was not 
equal > the Relicks of the Aliment would become 
indurated in the fmall Inteftines; but this Juice 
can only be transfufed into the Cavity of the Inte¬ 
ftines by the mefenteric Arteries. 

10 Thus the juices which are contained in the 
fmall Veflfels of Animals and Vegetables, are pour¬ 
ed out of their broken Tubes, and abforbed by the 
3a<fteai Veflels (Vid. §.87. N°. 7.) for Nature 
now applies the fame Force to diflfolve their Parts, 
as fhe formerly did to unite them ; yet the tough 
Skins and Membranes are not diflfolved by the di- 
geftive Powers of a living Animal, becaufe Na¬ 
ture was employed conftantly for four or more 
Months together in framing them; but the dige- 
ftive Powers a<ft upon them but a very fmall Space 
of that Time in order to diflfolve them. 

11 The Particles of the Aliment are fo far atte¬ 
nuated, as to be capable of palling the fmall Ori¬ 
fices of the Lacfteals, and afcend thro’ them and the 
thoracic Du6t into the Blood, without forming 
Obftru£lions or running into Concretions; Bodies 
are volatilized according to Mr. Boyle, either, 1. 
by increafing their Surface fo far, that their Weight 
cannot overcome the Reflftance of the Medium 
in which they afcend. Thus a Wedge of Gold 
may be extended into fuch an immenfe Surface, as 
to fwim in Water, and very difficultly defcend 
even in Air, notwithftanding that Metal exceeds 
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by its fpecific Gravity the Weight of all other Bo¬ 
dies ; or, :idly, by applying a volatile and very 
moveable Subftance to one that is fixed ; fo that 
the lighter Subftance adhering to the heavier, car¬ 
ries it up with itfelf in a Sublimation. Thus Iron, 
which is fo ponderous a Metal, is render’d fo vo¬ 
latile by mixing with Sal Ammmnacum, as to fub- 
lime in the Form of Flowers, Both thefe Methods 
are made ufe of by Nature to volatilize or attenu¬ 
ate the Chyle, whofe Particles are expanded by 
Heat, and their Surfaces increafed by Dilution ; and 
the Liquor with which they are diluted being very 
fubtil and moveable, elevates with itfelf the more 
heavy and fixed Particles of the Aliment, and fo 
makes them volatile. The Change this way 
wrought in the Parts of the Aliment is fo great, 
that an Ox or a Man that feeds only upon Vege¬ 
tables, which contain an acid and fixed Salt, will 
thence make Blood, whofe Salts are volatile, and 
naturally turn into an Alkali. The volatile Na¬ 
ture of Animal Subftance is confirmed by a re¬ 
markable Argument of Bernier, when he relates 
that the Carcafe of that vaft Animal the Elephant 
turns all into Vapours in a few Days by the Heat 
of the Weather at Indoftan, leaving nothing but a 
dry Skeleton. And thus alfo the human Excre¬ 
ments which are thrown about the Streets at Ma¬ 
drid in Spainy are in one Day dry’d by the Heat of 
the W eather into an inodorous Powder, without 
infedling the Air with any Putrifaddon. 

11 There can by no means be made a better Se¬ 
paration of the more fubtil Parts of a foft pulpy 
Subftance in an Emulfion, than by this Method of 
continually pouring in frefh Supplies of new Juices 
in a confiderable Quantity ; but this Juice poured 
into the Inteftines, is again ftrongly exprefted, {se¬ 
parated, poured into them afrefh, and then again 

S exprefted 
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expreffed and conveyed into the Blood: and this. 
Emulfion is more perfectly performed by the foft 
Parts of the Aliment being admitted into the nu¬ 
merous Cells of the Inteftines, in order one after 
another, in each of which it is comprefted, attenu¬ 
ated , and opened, meeting with a Refiftance in 
every Part, except at thofe Orifices which lead to 
the Ladteals ; by which means is obtained a corn- 
pleat Separation of all the more fluid Parts in the 
Chyle. But this Emulfion of the Aliment is alfo 
the more exadt, by being performed in fo long a 
Tube as the Inteftines, through which it is many 
Hours in palling, whereby all the more fluid and 
nutritious Parts of the Aliment are drained off* the 
more compleatly. In like manner a Separation is 
made of the more fubtil and ufeful from the lefs 
ferviceable Parts of oily and farinaceous Seeds, by 
pouring on a large Quantity of Water, then beating 
them into a milky Emulfion, then decanting and 
exprefling the milky Liquor, and pouring on frefh 
Water, repeating the Operation as before; by 
which means nothing will be left but the hard, 
earthy, and infoluble Parts of the Seeds. 

15 The Orifices of thefe Veflfels being fo fmall 
as to efcape the Sight, even when armed with a 
Microfcope, has occafioned many to imagine that 
the Pafiage of the Chyle thro’ fo fmall Veffels, 
can be explained no other way than by Sudtion ; 
which is ft ill further countenanc’d by the Inteftines 
taken out of a dead Subject, and ty’d at each end, 
not tranfmitting any of the Air or Water with 
which they were diftended ; which feems to argue, 
that there are no Pores in the Inteftines capable of 
receiving any Liquor ; but that is a Falacy arifing 
from the Lofs of the periftaltic Motion, and the 
Stricture of the abforbing Orifices, which are now 
empty and collapfed. So thick a Fluid as Milk 

would 
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would never pafs the Ladeals, if it were to fuffer 
a free Paftage, without Refinance or Prefture, thro* 
the Trad of the Inteftines j but its Paffage is re¬ 
tarded, and moil fluid Parts exprefled, by the pe- 
riftaltic Motion, as many times as the Chyle is fuc- 
ceflively applied to freih ladeal Orifices, through 
which fome of the more fluid Parts find a ready 
Admittance ; for if a thin Tindure of Indigo Blue 
be injeded into the Inteftines of an Animal juft 
kill’d, while they are yet warm and contrading, 
and you aflift it with a gentle Preflue, like what 
the Chyle fuffers in the Abdo?nen, the Tindure will 
then vifibly enter the Ladeals, and tinge them of 
a blue Colour ; which is proved by an Experiment 
of the Royal Society, PM. Tranf.Abr. Vol$.p. ioi* 
feq. Nor is it any Wonder that the Ladeals fttould 
fo collapfe after Death, as to render their Orifices 
Invifible by any means, fince the excretory Duds 
of the mefenteric Veflels do the fame ; for Wind 
cannot be prefled thro9 them into the Blood, not- 
withstanding they are fo large as to emit the cera- 
ceous Injection thro’ their Orifices into the Cavity 
of the Inteftines. 

14 In four Ounces of Bread eaten by a failing or 
hungry Perfon, there will always remain fome nu¬ 
tritious Parts, capable of being abforbed by the 
Ladeals, even after it has been digefted in the Sto¬ 
mach, and drained in the Inteftines for a whole 
Day and Night; it is therefore advantageoufly re¬ 
tarded for that Purpofe by the retrograde periftah 
tic Motion, with the numerous Valves, Convolu¬ 
tions, and great Length of the Inteftines, whereby 
one Drachm of the fame Aliment is fucceffively 
applied to, and drained at leaft above a hundred 
times by Freih Orifices of the Ladeals, before it 
arrives at the large Inteftines. This Artifice of 
Nature^ protrading the Inteftines to a eonfiderablc 

$ 2 lengthy 
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Length, is continued almoft univerfally thro’ all 
Sorts of Animals, but with a furprifing difference 
in their particular Difpofitions, according to their 
different Nature, and the Strudfure of their other 
Parts. The Inteftines of a Hare are ftiort, that 
they might not obftruct the Swiftnefs of that Crea¬ 
ture ; but then it has a large Cacum, whofe Cavi¬ 
ty is fo divided by a fpiral Valve, that it performs 
the Office of the longeft Inteftines, tho’ commo- 
dioufly wound up in fo fmall a Space. The vo¬ 
racious Dog or Wolf-fifti has Inteftines not above 
a Foot long, but then their Cavity is lined inter¬ 
nally with a beautiful fpiral Valve, or Reduplica¬ 
tion of their inner Coat, which retards the Ali¬ 
ment from a too quick Paffage. The Range-deer 
of Lapland has very long Inteftines, but then they 
are fmall or narrow, to facilitate the running and 
long fading of that Animal. 

§.96. Tht Duodenum1 y or firft of the fmall 
Inteftines, has this in peculiar to itfelf, that it is 
difpofed in a Jlreight2 Direction, being alfo 
narrow, and without Inequalities or Valves, 
connected to the Back by a Procefs of the 0- 
mentum 3, and but very loofely, if at all, to 
the Meferceum; it is perforated near the End 
of its {freight Progrefs, for the Infertion of the 
common DuB 4 of the Bile, and for the pan¬ 
creatic Dudt of Virfungius, which latter opens 
into the villous Coat by fometimes a Angle, 
but frequently a doubles, Navel-like Aperture, 
either feparate or joined clofe together; there¬ 
fore the Chyle paffes quickly thro’ this Inte- 
ftine, Aiding by its Perforations with but little 
Alteration, and parting with but little of its 

Jadteal 
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ladeal Juice; becaufe we are taught by the 
anatomical Difledion of it, that there are very 
few Ladeals opening into it, and that the re¬ 
tarding Valves are much more lefs both in Size 
and Number than thofe obferved in the follow¬ 
ing Jejunum and Ilium. 

1 The Inteftines were very early diftinguifhed 
by the Ancients into Hernia, or fmall; and Crajfay 
or large ; the Hernia they again fub-divided into 
the Duodenum, Jejunum, and Ileu?n. But the Mo¬ 
derns afk, what neceftity there is for impofing di¬ 
ll ind Names on the fmall Inteftines, when they 
are but one continued Tube ? An Anfwer is ready, 
that Nature has wifely difpofed that Tube diffe¬ 
rently in different Parts *, and that it was a Piece 
of Induftry among the Ancients to obferve and 
diftinguifh that difference according to Nature. 

a It is remarkable that this is the only Inteftine, 
with the beginning of the Jejunum, that is difpo¬ 
fed in nearly a ftrait Courfe ; all the reft being fur- 
prifingly convoluted into various Turnings and 
Windings. 

1 The Duodenum is conneded to the Pancreas, 
and the Pancreas is in veiled by the pofterior la- 
men of the Omentum; by this Communication the 
Duodenum is therefore conneded to the Omentum 
and Loins, and to the Liver by the common Dud 
of the Bile *, which Connedion was the more ne~ 
eeflary, as it ufually is not attached to the Mefen- 
tery, the common Support of all the other Lite- 
Hines. 

4 Which is about the Size of a Goofe-quill, its 
Aperture being furnifhed with a fort of Caruncle 
or Valve, which admits the Bile from the Liver 
into the Duodenum, but prevents any thing fron> 

S 3 returning 
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returning again out of that Inteftine into the Duff, 
which has been fometimes found dilated to an in¬ 
credible Size by calculous Concretions. 

5 There are very few Inftances of the pancreatic 
or biliary Duffs opening into the upper Part of the 
jDuodenum ; but in fome of the rapacious Animals 
thofe Duffs are inferted by three diftinff Aper¬ 
tures j as in Fifh, Lions, Tygers, &c. but their 
Infertion is fo oblique, paffing a confiderable way 
between the Coat ot the Duodenum, that they mull 
of neceffity be compreffed whenever that Inteftine 
is diftended with Aliment •, for the Dutlus Chole- 
dochus paffes firffc a little way between the external 
and mufcular Coat of the Duodenum, it then paffes 
about an Inch further between its internal villous 
and mufcular Coat i which Mechanifm performs 
the Office of a Valve, that the Bile mav find a 
ready Paffige out of the Duel into the Inteftine, 
but that nothing might return that way back 
again, 

§. 97. It therefore appears from hence, that 

three different Fluids are received and mixed 

with the Chyle in the lower Part of the Duo¬ 

denum,, where it opens into the Jejunum l, to 

wit, the hepatic and cyftic Bile, with the lym¬ 
phatic Juice of the Pancreas. The Jejunum 

is continued from the lower Part of the Duo¬ 

denum, from whence it arifes nearly in a right 

Angle2, and proceeding backwards from it, 

occafions a Stoppage and Mixture of the Bile 

and pancreatic juice with the Aliment. 

t 

1 The Duodenum arifes from the Pylorus, and 
terminates at its Incurvation, immediately below 
the Infertion of the biliary Duff, where it begins 

t to 
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to be called the Jejunum, becaufe it is generally 
found empty, and is dittinguifhable from the 
other Inteftines by its large Number of Valves. 
The Ilium arifes from the preceding Inteftine, 
where its Valves become lefs numerous •, and in 
this Inteftine the Contents of the Stomach are 
found thicker as they are nearer to the Colon. 

- When a perpendicular Cylinder changes its 
Courfe, fo as to become parallel to the Hoi izon, 
it forms a right Angle, which is eafily demonftra- 
ted by Geometricians, and occaftons a Check to the 
Motion of a Fluid palling thro’ fuch a Cylinder ; 
as this Structure is therefore found at the end of the. 
Duodenum, the Chyle, pancreatic Juice, and Bile, 
wille be in fome meafure obftruftetl, and be more 
intimately mixed before they pafs over the firft 
Valve of the Jejunum. The Refiftance which the 
Contents of the Duodenum meet with in this Angie 
is fo confiderable, that in Animals which have been 
flarved to death, to render them moie relifhing, I 
have feen the Stomach full of Bile ; which not be¬ 
ing able to overcome the Refiftance of this Angle 
atmhe Jejunum, did yet make its way thro’ the lefs 
refilling Pylorus. The "Life thereioie of the Duo-> 
denum appears to be for mixing the Aliment with 
the Bile and pancreatic Juice, which is promoted 
by being check’d and retain’d fome time in its Pro- 
grefs by this Angle of the Jejunum \ ^ tor it is cer¬ 
tain that it cannot abforb much Chyle, becaufe it 
has few or no LaCleals *, nor can it afford any con* 
fiderable Quantity of the inteftinal Juice, fince it is 
not connected, like the other Inteftines, to the 

Mefentery. 

Concern* 
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Concerning the Nature and ABion of 
the cyjiic and hepatic Bile. 

§. 98/ | ^HB Bile difeharged into the Duo- 
denim is of two Kinds, either cy- 

{lie or hepatic. The cyftic Bile or that of the 
Gall-bladder, is thicker, darker coloured, and 
more bitter 1 than the Hepatic, which flows 
immediately from the Liver; the Cyftic does 
not conjiantiy 2 run into the Duodenum, but 
only in a large Stream at fuch times as it is 
forced out by a Contraction of the mufcular 
Coat 3 of its including Bladder, or by fome ex¬ 
ternal CompreJJure 4. The hepatic Bile 5, which 
flows in a continued Stream6 from the Liver 
into the Duodenum, barely from the expulfive 
Force of the vibrating Arteries, and of Refpi- 
ration, is much thinner, leg's acrimonious 7, and 
more pellucid than the preceding; with thefe 
the pancreatic Juice alfo flows almofl conti¬ 
nually into the fame Inteftine. Thefe three 
Juices being mixed together with the Saliva 
and Mucus of the Mouth, Oefophagus, Sto¬ 
mach and Inteftines, form a vifeid and frothy 
Liquor 8 in the Cavity of the Duodenum, which 

back again into the empty 

i 

i 

1 This is by much the moft bitter Juice of any 
which circulates in the Mafsof Blood, but it has a 
fprt of balfamic Tafte joined with its Bitternefs, 
hardly imitable by any other Subflance, except the 

Ear- 

is oftentimes prefled 

Stomach. 
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Ear-wax, and the Bitternefs of Elecampane. This 
Bile is more acrimonious and bitter, as the Animal 
is more voracious, and better in Health ; as we 
find in thp Sea-Wolf, and in the I.and Animal of 
that Name; but when the Body is difordered the 
Bile is then made lefs bitter. 

a Hence it is, that in Animals which have faff ¬ 
ed a long time, the Gall-bladder is fo full and di- 
ftended with Bile, as to be almofl ready to burff. 
And I myfelf have fometimes found the Gall-blad¬ 
der furprifingly diflended with a very bitter, yel¬ 
low, and vifcid Bile in Swine, which have defign- 
edly been made to fail for feveral Days ; for as the 
Cyilic Dud: arifes perpendicularly upward out of 
the Gall-bladder, the Bile cannot afcend out of it, 
unlefs it be prefs’d by a confiderable Force. 

3 By the Contradlion of the Fibres of the fecond 
Coat in the Gall-bladder, which according to 
Ruyfch are mufcular, and varioufly interwove in 
different Directions, fome of them running accord¬ 
ing to the Length of the Bladder, and others tra- 
yerfmg the former. Thefe Fibres being contract¬ 
ed by the Irritation of the Bile when become too 
acrimonious and abundant, occafions the Gall-blad¬ 
der tq difcharge its Contents. 

4 When the Stomach is diflended, it preffes a- 
gainfl the Gall-bladder, the Neck of which is at. 
that time inclined; alfo the Adion of the Dia¬ 
phragm affifts the Liver and Gall-bladder to dif¬ 
charge their Bile, fo that it is wifely contrived for 
the Bile to be preffed mofl plentifully into the In- 
teflines when it is mofl wanted ; that is, during 
the Digeflion of the Aliment in the Stomach *, tho* 
it may alfo be forced out by other external Caufes, 
and barely by compreffmg the right Hypochondriumy 
as appears from the bilious Ruffus which follows. 
The Bile is alfo frequently difcharged fo plentifully 
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by Vomits, as to regurgitate into the Stomach ; 
and Paflengers who are unaccumftomed to the Tof- 
fings and Air of the Sea, are commonly feiz’d with 
a convulfive Motion of the Diaphragm and Vomi¬ 
ting ; in which they difcharge the Bile mix’d with 
the Juice of the Stomach and Pancreas, called by 
the Sailors Water-gall. 

5 There have been fome Anatomifts who have 
imagined, that the Bile does not come from the 
Liver *, but that the Bile, which they think is fepa- 
rated in the Gall-bladder, is conveyed to the Li¬ 
ver, and there tranfmitted into the Blood ; but they 
feem to have not fufficiently confidered the Nature 
of this Vifcus ; for the Liver appears, from its 
Number of Blood-veflels, to be intended for no 
other Ufe, than a glandular Secretion of the Brie, 
the Gall-bladder itfelf being too fmall to afford fo 
large a Quantity of that Juice as is daily difcharged 
into the Inteflines. But the Bile is properly of two 
Kinds; that which comes immediately from the 
Liver, has a ready Paflage into the Duodenum; 
but the Paflage of that from the Gall-bladder is 
more difficult, on account of the perpendicular 
Afcent, and acute Angle of the cyftic Dud; upon 
paffing a Ligature about the hepatic Dud, a Tu¬ 
mour arifes between the Liver and Ligature; there 
is alfo a conflant Difcharge of Bile from the Liver, 
when the Gall-bladder has been broke or cut out; 
to which we might add other weighty Reafons, 
that perfuade us the Bile flows from the Liver into 
the Duodenum. If any one objeds, that only the 
more bitter Juice of the Gall-bladder ought to be 
called Bile, he is at liberty to call it Ly?npha hepa¬ 
tic a, or any other Name ; and tho’ it is true that 
the Bile may in fome Cafes regurgitate from the 
Duodenum thro’ the common Dud to the Liver, 
it is yet to be doubted whether it palled thro’ the 

Ducfus 
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Butins cyfticus into the Gall-bladder ; tho* it does 
not feem poffible, if we confider the Refiftance 
caus’d by the acute Angle made between the cyftic 
and hepatic Dud:. Perhaps homebody may anfwer 
with Bohnius, that the hepatic Bile regurgitates in¬ 
to the Gall-bladder when its common Dud: is ob~ 
ftruded ; but I think fuch Obftrudion will alfo at 
the fame time much prevent the Bile from palling 
out of the common Dud: into that of the Gall-blad¬ 
der; for the hepatic Dud: being diftended, will 
contrad the Diameter of the Cyftic, which, toge¬ 
ther with the Angle formed by them, will inter¬ 
cept the Bile from the Duttus cyfticus. 

6 Revenhorft opened the Abdomen of a Dog, di¬ 
vided the Duodenum, and faftned the Dutius Cbo- 
ledocus to a Quill, which he inferted into a Re¬ 
ceiver, where the Bile, continually poured in, but 
very dilute, and not much bitter ; as it is alfo 
found in the Liver of a living Animal, or of one 
that has been lately killed, being very different 
from the Bile in the Gall-bladder, efpecially in 
Swine, whofe Liver and three biliary Duds, have 
a great Affinity to thofe of the human Body. The 
Mildnefs of the hepatic Bile is very obfervable in 
eating the Livers of Fifh, Fowl, and Quadrupeds, 
in all which that Vifcus is very pleaftnt and palata¬ 
ble, whereas the lead Drop of the cyftic Bile com¬ 
municates a very ftrong Bitternefs thereto ; the 
Quantity of hepatic Bile which is continually dif- 
charged, much exceeds that of the Gall-bladder ; 
which will appear from confidering, that the Li¬ 
ver is a much larger Gland than any other in the 
whole Body, a Vifcus confining of more Veftels, 
without Fat or Mufcles, and of fo lax a Texture, 
that Water readily pafies thro5 the Vena y or ice into 
the Cava \ alfo from confidering the great Force 
with which the Blood is impelled into the Liver by 

the 
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the two mefenteric Arteries, and the cceliac Arte¬ 
ry arifing from the Aorta \ but that it is alfo Hill 
more confirmed by Experiment; for Revenhorft 
colle&ed it at the Rate of three Drams, or half an 
Ounce in two Hours, or fix Ounces in four and 
twenty Hours, in a Dog •, and therefore the Quan¬ 
tity of Bile feparated in the human Body, where 
the Liver is fo much larger than that of the Dog, 
mull greatly exceed the forementioned Quantity. 

7 It is fometimes fweetifh, but always watery, 
and almoft pellucid, being tinged but of a very 
pale Yellow, it is taken to be more bitter by Authors 
than it really is, becaufe they tafte the Mixture of 
it which paffes thro’ the common Du£t joined with 
the Cyftic-Bile ; but the chief of its Bitternefs pro¬ 
ceeds from that of the Gall-bladder. 

8 This Liquor being retained in the Cavity of 
the Duodenum, till it is almoft beginning to putri- 
fy, by ftagnating in fo warm a Part, is fometimes 
by the periftaltic Motion, or an external Preffure, 
protruded into the Capacity of the Stomach, caufing 
a Bitternefs in the Mouth and Fauces, and is vomited 
up under the Name of Bile. 

§. 99. The cyftic Bile efpecially corrects 

Acidities', prevents the Chyle from turning 

Sowr, and impregnates it with its own QualL 

lities; it is of a Saponaceous2 and fcouring Na¬ 

ture, difpofing Oil to mix with Water; it dif- 

folves and attenuates refinous, gummy, and 

other tenacious Subftances, reducing them into 

an uniform Mixture; it is neither ale aline 3 

nor acid 4, but conjijls 5 of faline, oily, and fpi- 

rituous Parts, diluted with Water, not combu- 

ft ihie6 till it has been firft dried, being the 

moll acrimonious Humour of any Circular 
ting 7 
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ting 7 in the whole Body, eafily putrifying; 
and when putrified, very penetrating and vo¬ 
latile, tranfuding thro’ all Parts of the Body. 
The Ufe of the Bile therefore, upon being 
mixed with the Chyle and Fasces, is to atte¬ 
nuate and diffolve the oily Parts, intimately 
mix them 8 with the watery, to clean]e 9 off 
Vifcidities, and Jlimnlate IO the mufcular Fi¬ 
bres of the Inteftines to their periftaltic Moti¬ 
on ; it alfo obtunds and correfts the faline and 
acrimonious Parts of the Chyle, difohes 11 
fuch as were coagulated, and opens the ladteal 
Pajfages 12 for the Reception of the Chyle; it 
excites the Appetite *3, and adts as a Fer¬ 
ment H, inaffimilating the crude or prepared 
Aliment. It is fometimes difcharged in heal¬ 
thy Perfons, by inferting its Dudt at the bot¬ 
tom of the Stomach, as it ufually does in the 
OJlrich'S, which is a moft voracious Bird. 
The Effedls of the Bile here defcribed are pof- 
feffed in a much ftronger Degree by that of the 
Gall-bladder1than that of the Liver1!. But 
what further relates to this Subjedt, will be 
confidered when we defcribe the Liver. 

1 There is no Subdance in the human Body that 
nutrifies fooner,or to a greater degree,than the Bile; 
nor was that Juice ever found to turn acid; but 
upon Handing fome time in a warm place, it pre- 
fently turns rank and putrid of its own accord, 
and knells intolerably; but after (landing a con- 
fiderable time, it contradls the Smell of Amber- 
greafe.. In ardent Fevers the Bile is extremely a~ 
crimonious, and gives the Faeces a cadaverous 
Smell. From this Juice it is that the aceffent Ali¬ 

ments, 
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merits, upon which only many Animals feed, do 
not put off their acid Nature in the Stomach, but 
in the Duodenum, where they become faline or 
fweet; and hence it is, that in young Infants and 
gouty People, who live only upon Milk, the Fse- 
ces call out of the Body are not acid, but bilious 
and yellow; and if the Acid fhou’d be fometimes 
fo ftrong as to overcome the alcalefent Property of 
the Bile, the Bile by that means is rendered in¬ 
active, and incapable of performing its Office, of 
attenuating and mixing the Parts of the Chyle in 
the Inteftines. In the Stomachs of Calves there 
are always found acid Contents, but not the leaft 
of any Acid in the Inteftines *, it alfo appears from 
Experiments, that the Bile being mixed with Acids, 
is coagulated, precipitated, and varioufly changed 
in its Nature. 

a It appears to be faponaceous, by rendring oily 
Subftances mifcible with Water; fo that the firft: 
may be wafhed off from thofe Parts to which they 
have adhered by mere Water ; and fuch is the Na¬ 
ture of Soap, a Body compofed of Oil and alcaline 
Salt; by whole Action Oils terebinthinate Ballams, 
Gum-Reftns, and other refinous Subftances, which 
repel Water, are fo reduced, as to be intimately 
mifcible with that Fluid. In the fame manner does 
the Gall of Oxen wafti out Spots of Greafe from 
Woollen Cloths; and thus alfo new Wool, which 
being covered with the greafy Sweat of the Sheep, 
and rank Oil of the Comber, refufes to take the 
Colour of any Dye, is ufually prepared by fcour- 
ing in a Lye of Urine, but fucceeds much better in 
one of Gall *, by which means it becomes bibulous, 
and fufceptible of the Colour. In like manner alfo 
raw Silk, as it comes from the Worm, varnifhed 
over with a cetaceous Subftance, wou'd never take 
any Colour, if the gummy Subftance was not to be 

firft 
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firft fcoured off by a Lixivium made of Water and 
Gall. Paints, with the hard Gums of Juniper and 
Lac, and other glutinous Bodies, become eafily di¬ 
luted with Water, fo as to run freely thro’ the Pen¬ 
cil, when they have been firft well ground with 
Gall upon a Marble: Therefore a Defedt in the 
Quantity and Strength of the Bile, will leave the 
Inteftines plaiftered with too much of their gluey 
Mucus •, but if it be too abundant or acrimonious, 
as it fometimes is in Fevers, the Inteftines are there¬ 
by denudated or excoriated. 

5 It has been afferted by Sylvius after Helmonty 
and by moft of the Dutch Phyftcians after Sylvius* 
that the Nature of the Bile comes neareft to that of 
a volatile alcaline Salt joined with a volatile Oil; 
and that the Chymes of the Stomach being mixed 
with its acid Ferment in that Organ, and after¬ 
wards impregnated with the acid Juice of the 
Pancreas, does then pafs into a Fermentation with 
the Bile ; upon which follows a Precipitation of 
the more earthy and feculent Parts, which defend 
thro’ the Inteftines, while the more fluid Part of 
the Chymus, being converted into a vital alcaline 
Nature, is taken in by the La&eals. But we can 
fee nothing in this whole Hypothefis agreeable to 
Nature *, the healthy Bile of the human Body is> 
never alcaline, nor fo much as fmells urinous by 
the Heat of a Bath ; and if it has any Odour, it is 
aromatic and grateful; nor does it effervefee with 
Acids, except only Oil of Vitriol, which will even 
caufe an Ebullition with Water * but the Bile is 
render’d turbid and coagulated feveral ways, ac¬ 
cording to the different Difpofition of Acids. And 
if it were to be allowed true that the Bile effervefees 
with Allum, which was objected to me by a pro¬ 
found Chemift, even that Obfervation is of no 
Force againft us, becaufe Allum is not really an 

acid 
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acid Salt; nor docs it caufe an Ebullition with 
Acids, nor is the Origin of Bile from Fire, which 
is the common Rife of all alcaline Salts *, nor does 
it proceed from an alcaline Liquor, fince the Blood 
from which it was feparated is far from a lixivious 
nature-, nor has the Bile an alcaline Acrimony, 
tor if it had, it would corrode and deffroy the 
fmall Veffels where it paffes ; nor will it tinge that 
of Violets of a green Colour, as Alcalines do. We 
do not indeed deny that the Bile will turn into a 
very acrimonious Alcali barely by PutrifaCtion ; 
but no rational Perfon will efteem a found and 
healthy Subftance to be of the fame Nature as it 
appears after PutrifaCtion and Corruption. This 
is certain, that the Bile does not afford any vola¬ 
tile Salt by the Heat of boiling Water, much lefs 
will it afford any by a Heat equal to that of the hu¬ 
man Body *, for by this Rule we ought to attribute 
the inebriating Faculty of Ale and Spirit of Wine 
to Barley, becaufe they are prepared from that 
Grain, by its undergoing various Treatments and 
Alterations. And if you fhould fay with fome, 
that the Bile contains a latent Alcali, even that 
would not be true *, for we are never fenfible of an 
Alcali in any Body, but it muff arife from Fire or 
PutrifaCtion. 

4 The Hippocratic SeCt of Phyficians formerly 
maintained, even in this Univerfity, that the Bile 
was acid, in Oppofition to the preceding Hypo- 
thefis but thofe feem to be Hill farther from the 
Truth, becaufe the Bile can by no Artifice or 
Change whatever be render’d acid. If fome ob¬ 
ject, that the green Stools of Infants fmell fowre 
from the Mixture of Bile, they will even contra¬ 
dict Experience; for they afford an acid Smell, 
thro’ a DefeCt in the Strength and Quantity of the 
Bile, or from the Aliments being turned acid by 

their 
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their too long Stay in the Stomach before their 
Mixture with the Bile ; for this Obfervation no 
more demonftrates the Bile to be acid, than Oil of 
Tartar per deliquitim can be proved acid from its 
compofing 'Tartarus vitriolatus with Oil of Vitriol, 
a Salt which is more acid than alcaline. 

5 Such is the Compofition of the Bile from a 
chemical Analyfis. The Bile of an Ox’s Gall-blad¬ 
der being firft applied to a gentle Heat, exhales a 
watery Lymph, almoft without Smell or Tafte, 
which equals three Parts out of four of the whole; 
the Refiduum in the bottom of the Veffel being 
a glutinous, fhining, and bitter Subfiance, of a 
yellowifh green Colour, which neither efferveices 
with Adds nor Alcalies, and may be kept a long 
time without putrifying , this Subfiance being di~ 
ftilled in a Retort with a Heat of three hundred 
Degrees, affords much Oil; and by increafmg the 
Heat, a finaller Quantity of a truly volatile Salt, 
leaving much Earth in the bottom of the Retort; 
from 12 Ounces of Bile there comes off 9 of Wa¬ 
ter, 2 Ounces and a half of Oil, and a Dram or two 
of Salt. Nearly the fame Proportion of fixed Salt 
and Oil is obferved in the making of common Soap, 
about one Ounce of Lixivium being added to three 
of Oil ^ which Ounce of Lixivium contains about 
five Scruples of fixed Salt; fo that the Proportion 
of the Oil will be to the Salt as 1920 to 100. But 
in the human Bile the Proportion of the Water to 
the Oil is as 10 to 2 ; to the Salt as 72 to 1, or 
fomething lefs ; it was necefiary there fhould be 
more Water than other Principles in the Bile, that 
it might form a fluid Soap, capable of being fpee- 
dily mixed and diluted with watery liquors ♦, and 
this is the true Compofition of recent Bile: but 
when the Bile has been putrified, it affords a larger 
Quantity $f a flronger volatile Salt % which alfo 

T holds 
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holds true of all the other Parts of the human Bo¬ 
dy after they have been putrified. 

6 Recent Bile extinguifhes a red hot Coal; but 
after its aqueous Part has been evaporated, it takes 
Flame and burns *, the Bile does not therefore ad 
in the human Body as Sulphur, but as Soap, or an 
Oil difTolved in Water but as for the oily and 
bitter Subftance which is fometimes regurgitated 
from weak Stomachs, that is indeed inflammable, 
but it fwims upon Water, and is very different 
from Bile, being the oily Part of the Aliment pu¬ 
trified in the Stomach. 

7 There is no Humour in the Body except the 
Ear-wax, and the Urine, which has an Acri¬ 
mony of the fame nature with the Bile; all the other 
animal Juices are much lefs acrimonious *, and 
thofe two are real Excrements, depofited in their 
proper Receptacles, and never returned again into 
the Blood. 

8 The Bile is intimately mix’d with the Aliment, 
after it has been firfl diluted with the pancreatic 
Juice ; which Mixture is promoted by their being 
retained and agitated in the warm Duodenum, in 
which Inteftine the alimentary Mafs appeas an uni¬ 
form and frothy Fluid, the Bile not being capable 
of exerting its Force upon the Aliment without an 
intimate Mixture. It diffolves fat Subftances, and 
fuch things as curdle with Acids •, nor could oily 
Subftances be capable of paffing the Ladeals, if 
they were not firft attenuated by the Bile. 

9 Some Men will rafhly fwallow refinous, oily, 
gluey, and terebinthinate Subftances ; which fome¬ 
times adhere to the Duodenum, and caufe an incu¬ 
rable Iliac Paffion ; but there are very few, if any, 
Obfervations of that Diforder from this Caufe, be- 
caufe the Bile fcowrs off thofe glutinous Subftances, 
and renders them mifcible with Water , it atte¬ 

nuates 
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nuates fuch Parts as were concreted, and renders 
them fo fluid as to pafs the La&eals. The Effi¬ 
cacy of the Bile in this refpect is well known to 
Painters, who ufe the Gall of an Ox diluted with 
Water, to attenuate their grumous or concreted 
Paints. At the fame time that the Bile prevents 
the oily and vifcid Parts from ftagnating, and ad¬ 
hering to the Sides of the Inteftines, it alfo hin¬ 
ders them from turning rank and cauflic ; which 
they frequently would do to fuch a degree in the 
Stomach and Inteftines, if it was not for the Bile, 
as to endanger their Excoriation. It is by the Bile 
only that we are enabled to digeft Butter, Oil, and 
fat Meat *, of which Subftances we may eat more 
plentifully, as we have a larger Stock of Bile * but a 
Perfbn that has little or weak Bile, would be great¬ 
ly injured by thole Subftances ; and fuch Subftan¬ 
ces are fo far from generating Bile, that they ob- 
tund and deftroy it. 

10 The Bile being mixed with the -Faeces of the 
Inteftines, {Emulates them to their periftaltic Mo® 
non, by which they are caft out of.the Body ; and 
if it regurgitates into the Stomach, it there excites 
Hunger *3 ir it is obtunded or overpowered with 
Acids, it ceafes to perform its Office j whereupon 
Obftrudions enfue, the Inteftines are clogg’d up, 
and the Perfon is coftive, &c. If it abound in 
Strength and Quantity, or becomes putrid, it oc- 
caftons a Diarrhoea, or purging, like that produ¬ 
ced by Myrrh and Aloes, which are pretty much 
of the fame Nature with the Bile. 

11 The Milk which is taken into the Stomach of 
a Calf, quickly curdles, as well from the Ferment 
of the preceding Milk in the Stomach, as from the 
natural Difpofition of the Milk itfelf to that State ; 
the ferous Part of it is then drained off, and the re¬ 
mainder becomes a thick Cheefe, which is ftiil ihr- 
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ther drained in its Paffage thro’ the fecond, third, 
and fourth Stomach of the fame Creature, till at 
length nothing but a tough and Cheefe-like Mafs is 
conveyed to the Duodenum, which is of fuch aNa- 
ture, that it will almoft turn into a horny Con¬ 
fidence, as we fee in the outfide of Cheefes ; but it 
is no fooner arrived in the Duodenum, but the whole 
tenacious Mafs is fufed by the Bile, and is difcharged 
in a fluid Excrement by the Anus. An eminent 
Gentleman liv’d a long time upon nothing but Milk, 
in order to be cured of the Gout; fometime after¬ 
wards he was troubled with an Oppreflion at his 
Stomach, almoft to death *, after which he vomited 
large round Lumps of a cheefy Subftance. I have 
alfo obferved the like Diforder to arife from a De¬ 
feat of the Bile, and have ordered in that Cafe a 
mixture of Bile, with Venice Soap, which has quick¬ 
ly removed the hard Coagulations. We gene¬ 
rally find that thofe gouty People who have a weak 
Bile are very coftive, which may be remedied by 
Myrrh andAloes, or other Subftitutes for the Bile. 

11 By attenuating tenacious Subftances, and ex¬ 
citing the periftaltic Motion, it deterges the Sides 
of the Inteftines, and fets the Mouths of the La- 
dteals at open liberty. 

13 Nothing excites the Appetite more than Bit¬ 
ter s-y Myrrh, Aloes, Wormwood, Elecampane, 
(Ac. which fupply the Weaknefs and Defedt of the 
Bile. The Bile even feems to be one of the prin¬ 
cipal Caufes of Hunger in a healthy Perfon. Wc 
find that when the Stomach is full we have no Sen- 
fation of Hunger, though it were filled only with 
Water •, but as foon as it is empty, if we are in 
health, we grow hungry again ; becaufe when the 
Stomach is empty it is flaccid, and does not refill 
the Paffage of the Bile into its Cavity ; which by 
irritating its nervous Pajpilla, excites the uneafy 
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Senfation of Hunger; which is confirmed by In- 
flances of gluttonous Men and voracious Animals, 
in which the Duttus choledocus has been found to 
open into the Capacity of the Stomach. 

14 It cannot indeed be term’d a Ferment ftridly, 
unlefs by that Name we intend a Body capable of 
difpofing other Subftances with which it is mix’d, 
to turn into its own nature ; for in that refped the 
Bile may be fo call’d *, which is alfo confirm’d from 
its being a Juice the mod animal or elaborated of 
any in the Body, it being feparated not from the 
Arteries immediately, but from the Blood which 
has palfed thro’ the Arteries, and undergone more 
Adions than any other Part of the Blood through¬ 
out the Animal; for having paffed the mefente- 
ric Arteries and Veins, with thofe of the Stomach, 
Spleen, and Omentum, it returns by particular Veins 
towards the Liver, and is then diftributed thro* 
that Organ by a new kind of Arteries, the Vend 
Ported \ and then pafies thro’ the redudory Veins 
of the Liver, after having depofited its Bile in its 
proper fecretory Cells and excretory Duds; the 
Bile therefore is not an excrementitious Fluid, but 
a principal Inflrument in Digeftion ; for it no foon- 
er diminishes in Strength and Quantity, but it oc- 
cafions fome chronical Difeafe, becaufe the Chyle 
is not rightly prepared *, whence Dropfy, Cachexy, 
Leucophlegmatia, &c. for a Defed in the Digeftion 
of the firft Paflages cannot be repaired in the reft. 

xf Duverney has demonftrated the biliary Dud 
opening into the Stomach of the Oftrich, which 
is a gluttonous hungry Bird. 

16 Which is all, or the greateft part, formed of 
the hepatic Bile; which cannot pafs into the Gall¬ 
bladder, but when it meets with more Refiftance at 
the Duodenum than it does at the opqning of the 
cyftic Dud •, but the hepatic Bile, when arriv’d in 
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the Gall-bladder, is rendered more acrimonious, 
bitter, thick, and higher colour’d, bv ftagnating 
in fo warm and dole a Cell, and returning many 
of its aqueous Parts again into the Blood by the 
fmall absorbing Veins. 

17 The Quantity of which is much larger than 
that of the cyftic Bile * fo that diluting a few Drops 
of the latter, it forms a penetrating Lixivium, to 
mix with the Aliment. 

Concerning the Nature and ASlion of 
the pancreatic 'Juice. 

§. IOO,HpHE Pancreas1 is a large conglo- 
JL merate 2 Gland, fituated under 

the bottom, a little behind, and on the right 
Side of the Stomach; his inverted by the po- 
fterior Lamella 3 of the Omentum, and lies in¬ 
cumbent on the Duodenum: it is pendulous 4, 
and continually feparates a falival Humour, 
by its glandular Structure, from the Blood of 
the caeliac Arteries, which diftilling from their 
infinite Number of fmall Branches, is convey¬ 
ed at laft in one common Dudls, difcharging 
the fame in the Duodenum (§. 96.) 

T This Gland is call’d Pancreas by the Ancients, 
as being all Fiefii, i. e. entirely eatable, without 
any Bones or Tendons ^ or elfe from its being red¬ 
der than the generality of the other Glands in the 
human Body. It might be very properly called 
the largeft conglomerate falival Gland of the Abdo- 
meny for it agrees exadly in its Structure, Figure, 

Velfels, 
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Veffels, excretory Duft, and in the Nature of its 
Lymph, with thofe of the i&lival Glands or IVbar¬ 
ton ^ feated in the Head ; the Length cr this Gland 
is about fix Inches, its Breadth two Inches, and its 
Weight about four Ounces. 

* It is compofed of feveral fmaller Clutters of 
Glands, each of which are fub-divifible into ftill 
fmaller Bunches, from whence arife fmall Emifta- 
ries, which opening into each other, at lafr termi¬ 
nate in one Duft by which Duft the pancreatic 
Juice is difcharg’d more plentifully, as that Gland 
is compreiTcd between the Diaphragm and the Sto¬ 
mach diftended with Aliment. 

5 In the human Body; for in the fmalleft Ani¬ 
mals it is lowed:, and in Fifti it almoft fills the 
whole of the Abdomen \ its Situation in the human 
Body is well figur’d by Vefalius^ after him Afellius 
found a Clufter of Glands near the Receptaculum 
Chyli in Brutes, which he denominated Pancreas, 
but very improperly, fince the Pancreas of the 
human Body cloes not come near the Mefentery 
hence it is that the Clufter of Glands in the Mefen¬ 
tery has been called by Anatomifts the Pancreas^ 
Afellii, to diftinguifh it from the true Pancreas of 
Virfungius, which is wrapt up in the pofterior 
Lamen of the Omentum. 

4 The Situation of the Pancreas is juftly exhibi¬ 
ted by Vefalius; and therefore Euftachius, who com¬ 
pofed his Tables to correft the Errors of Vefalius, 
has neglefted the Situation ot the Pancreas-, and 
only given us a better Idea of its figure, refem- 
bling that of a Horfe-lhoe ; but it is connected to 
the Colon and bottom of the Stomach, and is there¬ 
fore preffed up and down at every Refpiration. 

5 This Duft may be injected, fo as to fill its re- 
moteft Branches, after it has been firft cleanfed by 
Iniefting Water. This Duft paffes between the 
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cellular Coat of the Duodenum, then perforates its 
mufcular Coat, and opens into its Cavity ; this 
Obliquity of its Iniertion prevents any thing from 
returning to the Pancreas out of the Inteftine; which 
has been a Cafe fometimes obferved. Virfungius, 
the Difcoverer of this Du£t was envioufly aftaffina- 
ted in the Evening of the fame Day when he pub- 
lickly demonftrated this beautiful Difcovery ; lb 
that he coifd not profecute the fame any further *, 
but the Subjedt was afterwards taken up by Fran- 
cifcus Sylvius. 

§. ioi. The pancreatic Juice is limpid, and 
almoft mjipid1, or a little faltifh, conftantly 

feparated and dilcharged in great plenty * by 
the Motion, Preffure, and Warmth of the cir¬ 

culating Blood and Parts near the Heart 3, 

efpecially by the incumbent Stomach, when 
diftended with Food. It is neither acid4 nor 

alcaline 5, but nearly refembles the Saliva 
as well with relpcdl to its Origin, or the Vef- 

fels and Glands by which it is feparated, as in 

its fenfible Qualities. When the pancreatic 

Juice mixes with the Bile in the Jnteftines of 

a living Animal, it dees not appear to make 

any Fermentation or inteftine Motion 7, but 
ioins fmoothly and evenly with it: Hence it 

ferves to mix with and dilute 8 the thick Paris 

of the Chyle, Mucus, Bile, and F^ces, to make 

an intimate and uniform Mixture of them all, 

and to render the Chyle fitter to pafs the Fa¬ 
cie ah 9, and mix with the Biood ; to obtund 

or weaken the acrimonious Parts of the Chyle, 

and thofe of the Bile 10 ; to abate the Vifcidi- 

ty and Bittcmels of the laft, alter its Colour, 
and 
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and unite it more intimately to the Chyle: It 
may likewife ferve both as a Vehicle and a 
Menftruum, to alter or change the Tafte, 
Smell, and other Qualities of the various Ali¬ 
ments into One uniform Nature 11; and to be 
frequently returned into the Blood, and fepa- 
rated in the Pancreas again, many times12 un¬ 
der the fame Form and for the fame Ufes. 

1 Brunner and Swalve have obferv’d the pancre¬ 
atic Juice to be almoft infipid, in oppofition to the 
other Phyficians of that Day, and particularly 
Sylvius j who, to favour his Hypothefis, fuppofed 
it to be acid ; but the Tafte of this Gland is fo mild 
and fweet, that the Italians prefer that with thb 
Pbymus to any other Part in the Calf, and call it 
Bocca fapcrita, or the favoury Bit. And if the pan¬ 
creatic Juice ever taftes faltifh in the human Body, 
it is from the large Quantity of common Salt ta¬ 
ken in with ear Food, being often equal to half an 
Ounce in a Day, and is never changed into the 
Nature of Animal Salts by the Actions of the Bo¬ 
dy ; for common Salt is extracted out of Urine, 
after fix Years (landing, as perfectly endued with 
all the Properties of Sea-falt, as when it firft enter’d 
the Body. 

a It is fo plentifully difcharged into the Duode- 
pum, that de Graaf and Nuck have gather’d it in a 
Dog at the rate of from two or three Drams to an 
Ounce in an Hour, being therefore (Cparated at the 
rate of one, two, or three Ounces in four and twen¬ 
ty Hours in a Dog that weighed not above ten 
Pounds; notwithftanding the Secretion mud be all 
that time greatly retarded by removing the com- 
preffing Force of the abdominal Mufcles, by open¬ 
ing that Cavity, and from a Contraction of the Vef* 
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fels by the Cold, and a Diflipation of the mollify¬ 
ing Vapours which lubricate the Vifcera of the Ab¬ 
domen, together with the Dillurbance of the whole 
Animal Oeconomy thro* the Tortures of the Ani¬ 
mal. Therefore if the Weight of the human Body 
be compared to that of a Dog, and if the Pancreas 
be alfo compared with the other falival Glands* 
being larger than all of them put together, (yet they 
feparate twelve Ounces of Saliva in four and twenty 
Hours ;) if we alfo confider the conftant Agitation 
of the Pancreas from the incumbent Diaphragm and 
Refinance of the Stomach, together with the Pref- 
fure of th^ abdominal Mufcles, while the falival 
Glands, which lie immediately under the Skin, are 
neither fo conftantly nor ftrongly preffed by the 
weaker Mufcles, of Deglutition and Maftication ; 
to thefe we may add, the Warmth of the Cavity 
of the Abdomen, the large Diameter of its excreto¬ 
ry Du£t, with the Force of the adjacent Heart and 
pancreatic Arteries: from a Confideration of all 
thefe, it will appear that a larger Quantity of Fluid 
is feparated by the Pancreas, than all the other fa¬ 
lival Glands; and that the Weight of the pancre¬ 
atic Juice will not be much lefs than three Pound, 
feparated in the Space of four and twenty Hours ; 
but in Fifh and Infects the Proportion of the pan¬ 
creatic Juice to the Aliment is Fill much larger, 
fince this Gland is found bigger than the Liver in 
many of the former. 

3 From which it is feparated only by the Dia¬ 
phragm mid Pericardium; to which we may alfo add 
the Vibrations of the Aorta behind the Pancreas, 
with the adjacent cceliac, mefenteric, and fplenic 
Arteries. 

4 It may feem furprifmg that fo ingenious a Che- 
mift as Sylvius, and many other Anatomifts, fhoukl 
have fo boldly afferted the falfe Principle of the 

pan- 
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pancreatic juice being acid. They gave more way 
to a prejudiced Notion and Hypothefis than to 
Truth and ocular Demonftration. The chemical 
Definition and diftinguifhing Marks of an Acid was 
then extant, and perfectly known to Sylvius; but 
among the many Properties of an Acid they cou’d 
not ihew one in the pancreatic Juice; for firft, it 
is not acid in a healthy Body, but by Mixture with 
the half digefled Aliment, or fome morbid Indifpo- 
fition, it may have fometimes appeared to contain 
fome Particles of an Acid; nor cou’d de Graaffo 
far relinquilh the Truth, even under the Eye of his 
Preceptor Sylvius, but that he confelfed the pan¬ 
creatic Juice was often faline, fometimes infipid, 
very often faltifh, and a little acid, and fometimes 
only appearing entirely acid but the Experiment 
which he made in a Sailor, that he opened while 
warm, and perceived an acid Take in the pancre¬ 
atic Juice, feems to have been performed without 
fufficient Accuracy, for that fome Part of the im¬ 
perfectly digeiled Chyle was mixed therewith. But 
the Tafte of this Juice is always faltifh in the hu¬ 
man Body; and in brute Animals, which do not 
ufe common Salt, it is always infipid; which is 
agreeable with Brunnerus, and Nature herfelf: It 
is not however to be denied, but that the pancre¬ 
atic Juice may be fometimes acid in thofe Diforders 
which proceed from a Redundancy of acid Parts in 
the Blood, thro5 an Indigeflion of the Aliment; 
but the pancreatic Juice was never found by Expe- 
ment to ferment with any alcaline Salt*, for it is fe- 
parated from the Blood, which immediately before 
was alcalefcent in the coeliac Artery, even according 
to the Confeffion of Sylvius, who, together with 
Helmont, acknowledges the Blood to be of an oily, 
volatile, and alcalefcent Nature ; but for an Acid 
to arife from an Alcali, is a Change that was never 

yet 
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yet heard of in C'hemiftry, nor ever feen in any 
Experiment whatever» it therefore feems incredi¬ 
ble that fuch a great Alteration fhou’d be made m 
that Fluid in fo fmall a time in its PafTage thro* 
fuch fmall VefTels as thofe of the Pancreas. Some 
will perhaps anfwer, that the pancreatic Juice is fe- 
cerned from the nervous Fluid, and that according 
to Sylvius, that Fluid is of a fubacid Nature *, but 
we fee no reafon why the nervous Fluid, whole 
Subtility efcapes our Examination, fhou’d be rather 
efteemed an Acid than any other Fluid in the Body; 
nor does it ieem probable that this fubtle Fluid can 
be feparated in a fufficient Quantity to fupply fo 
large a Pifcharge as that of the pancreatic Juice ; 
and laftly, there will be the fame Difficulty to con¬ 
ceive how the nervous Fluid, which is alfo fepara¬ 
ted from the alcalefcent Blood, ffiou’d polfefs any 
thing of an acid Quality. The pancreatic Juice 
does not tinge that of Violets of a red Colour, nor 
curdle Milk, &V. If the whole Pancreas, together 
with its Juice and Dudt, be taken out and boiled 
in Milk, it will upon keeping not tyrn fowre, but 
putrid. Sylvius indeed afierts, that there is a la¬ 
tent Acid in the pancreatic Juice, but does not 
prove it *, for fuch an Acid, as is not of a fufficient 
Strength to difcover itfelf by Appearances, cannot 
be the Caufe of fo ftrong an Effervefcence as is af- 
figned to it by Sylvius; nor does there appear any 
other Reafon why Sylvius fhou’d affign the pan¬ 
creatic Juice to be of an acid Nature, than to ren¬ 
der it conformable to his Syltem, which required 
the Suppofition of an Acid to caufe a Fermentation 
with the alcalefcent Bile. 

5 One might with more reafon affirm the pan¬ 
creatic Juice to be alcaline, agreeable with the An- 
tagonifts of Sylvius; but even that wou’d not be 
m'ictly true ; for which confuit (§..99. N. 3.) 

6 The 
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‘The pancreatic Juke is like the Saliva in all 
Appearances, as well as agreeing in the Straffrire 
of its fmall fecretory Glands, which are afiemMed 
into one conglomerate and larger Gland, diiahar- 
ging their Contents by their proper Du6ts into one 
common larger and excretory Dudb It has beat 
2.1 fo frequently obferved, that when Mercury excises 
a Salivation in the Mouth, at the lame time there 
is often felt Pains in the Abdomen about the Fam- 
creas, and a Diarrhea follows in the room of a 
Salivation ; the only difference between the Pan¬ 
creas and falival Glands feems to be, in that the 
firft is fubjedl to the fmaller and alternate Motions 
of Refpiration, and is therefore more ftrongl 
conftantly follicited to its Office than the 
Glands. 

7 The whole Doftrine of the Animal Oaooaao- 
my, Difeafes, and Practice of Phyfic, embraced 
Sylvius and his Followers, were founded upon 
{ingle Hypothefis, an Effervefcence of the 
Bile with the acid Juice of the Pancreas. 
Syftem was quickly oppofed in a ridiculing 
by Carolus Drelincurtius, a Collegue of Sylvius, 
ftricl Hippocratic or Obfervator, in oppofition to 
Hypothefis, who conceal’d himfelf by the B&iticxus 
Name of Ludovicus le Vaffeur, in a Libel de T 
viratu Humorum *, in which he banters and 
runs down this Effervefcence: at the fame time die 
Hypothefis was oppofed by Deuftngius in a diffe¬ 
rent Method, rather by Fadts and Experiments, 
than fcholaflic Reafoning: thefe were again oppo¬ 
fed in favour of the Sylvian Hypothefis by Fhrem. 
Schuyl, Botanic Profeffor at Leyden ; and in a Ttea- 
tife de Medicina veterum, he propofes an Experi¬ 
ment for its Confirmation, viz. “That the Effer- 

vefence of the Bile and pancreatic Juice in the 
b living Animal ought not to be denied, becaufe 

“ thofe 

6( 
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cc thofe Juices do not appear to effervefce out of 
cc the Animal upon Mixture: but the Experiment 
cc is to be made in the living Animal; therefore 
<c the Right Hypochondrium is to be opened in a 
<c living Dog, and a Ligature made on the Duo- 
<c denim about four Fingers breadth above the In- 

fertion of the biliary Dudt, making another Li- 
gature on the Inteftine as many Fingers breadth 

<c below the Dudt ; then return the Duodenum in- 
to the Abdomen, and let the Animal reft ; and 

iC upon opening him a few Hours after, the In- 
<c teftine betwixt the Ligatures will be found tenfe, 
ct diftended, and hot; and upon making an In- 
“ cifion in it, there is difcharg’d a Froth and great 
<c Stench ; fo that it is thus manifeft by ocular 
cc Demonftration, that the Bile and pancreatic 
“ Juice do effervefce upon mixing in the Animal.5* 
The Sylvian Seed; triumph’d in. this Experiment, 
fuppofing it fufficient to put an End to the Con- 
troverfy ; but they fliould have confidered, that 
the fame Appearances would have been produced 
by making the Ligatures in any other Part of the 
Inteftine, below the Entrance of thofe Juices, from 
the Inflammation that would thence arife, and from 
the elaftic Air generated by the Fermentation of 
the intercepted or ftagnant Chyle. Nor is there 
the leaft Appearance of any Effervefcence upon 
the Mixture of thefe two J uices in the living Ani¬ 
mal without making Ligatures, but the Bile ap¬ 
pears to mix and unite fmoothly and evenly, with¬ 
out any Commotion, with'the pancreatic Juice, 
upon opening the Duodenum in a living Animal : 
And upon mixing the recent Bile and pancreatic 
Juice, taken from an Ox juft kill'd, I have often 
feen by Experiment that they unite like Water 
with Water, without the leaft Effervelcence ; to 
which we itiav add, that th.de two Juices do not 

errerveice 
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effervefce even in thofe Animals where the pan¬ 
creatic and biliary Dud: are inferred into each other; 
fo that they have an immediate Contadl and inti¬ 
mate Mixture ; as in Man, and feveral other Ani¬ 
mals, viz. the Fox, Cat, Sheep,. Horfe, Elephant, 
&c. Nor do thofe Animals fuffer the leaft Incon- 
veniency in digelling their Food, or in performing 
their natural and vital Funddons, who have the 
pancreatic Duct infer ted into the Duodenum at a 
very great diftance from the biliary Dud:; as they 
are diftant from each other fifteen Inches in the 
Rabbit, twenty in the Hedge-hog, and even three 
Feet in the Oftrich. 

8 The pancreatic Juice is very thin, the Chyle 
of the Stomach is thicker, the Juice of the Inte- 
ftines more vifcid, and the cyftic Bile thicker than 
them all (for that may be fometimes drawn out 
into Threads;) but as Soap does not ad. till it has 
been diluted with Water, fo the Bile cannot exert 
its Efficacy till it has been firft diluted with the 
pancreatic Juice *, and this is the chief reafon why 
the pancreatic Dud: difcharges its Contents into the 
Duodenum at the fame Aperture, or very near, 
with the Dud: of the Bile , in much the greater 
Part of Animals. And in rapacious Birds, which 
feldom or never drink, this Juice feems to per¬ 
form the Office of that Liquor. 

9 By mixing with the Bile, it fcowrs off the Glue 
of the Inteftines, and difiolves the groffer Particles 
of the Aliment, fo as to render them paftable thro* 
the fmaller Orifices of the Ladeals. 

10 It fo dilutes the Bile, that notwithflanding it 
is mixed in fo large a Quantity with the Aliment, 
yet it leaves no Bitternefs either in the Chyle or 
Fasces, nor even in the Contents of the Ilium \ to¬ 
wards its lower end, notwithflanding, it tinges the 
Contents of the Inteftines with a manifeft yellow 

Colour, 
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Colour, for the hepatic Bile is naturally much thin* 
ner, and difcharged more plentifully than the cy- 
itic Bile; and then the cyftic Bile is diluted with 
the pancreatic Juice, in the fame manner as a large 
Quantity of Milk obfcures a little Bitternefs of 
Wormwood, or the Acrimony of Mercury fubli- 
mate ; yet we ought not to conclude from thence 
with Helmont^ that the Bile does not tinge the Fas¬ 
ces of the large Inteftines; for as long as it is fe- 
cerned in its due Quantity arid Strength, the Fasces 
are tinged yellow by it, and the more intenfely as 
the Bile is ftronger; but upon an Obftrudtion of 
the Bile, the Faeces are difcharged of a white Co¬ 
lour, as we obferve in a Jaundice : it alfo feems 
not improbable, that the Strength of the Bile may 
be overcome by the larger Quantities of Chyle * 
pancreatic and inteftinal Juices; fince it is appa¬ 
rent from Experiment, that different Liquors do 
upon mixture inftantly change their Tafte and 
other Properties ; thus the Bitternefs of Silver dif- 
folved in Aqua fortis, is fuddenly deftroyed upon 
mixing a little common Salt, the Silver being pre¬ 
cipitated to the bottom of the Veffel, and the re¬ 
maining Liquor render’d very faline. 

11 This is one of the principal Qualities of the 
Saliva *, the Cow makes the fame fweet and plea- 
£mt Milk from all Sorts of Herbs, both acid, bit¬ 
ter, and aromatic *, and a Woman gives the fame 
Milk from all Sorts of Food, except fuch as are 
fpirituous, and poffeifed with a particular aroma¬ 
tic Pungency ; which Change is owing to the Mix¬ 
ture of our other Fluids with the Aliment *, to 
wit, the Saliva, Juices of the Pancreas^ Stomach, 
and the Bile. 

11 There is not fo much as a Dram of the whole 
three Pounds of the pancreatic Juice, which are 
daily difcharged into the Inteftines, conveyed out 

with 
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with the Faeces of the Inte(lines of a healthy Body, 
which are in that State very dry ; it muff therefore 
be again abforbed into the Veins or ladtealVeffels ; 
and as its Paffage with the Blood is performed in a 
very fliort time, it may be again fecerned and ab¬ 
forbed above a hundred times in a few Flours, re¬ 
turned with the Blood to the Heart, and again dif- 
charged by the cceiiac Artery into the Duodenum5 
under the Name and Appearance of pancreatic 
Juice. 

§. 102. From hence one may be enabled to 
give a rational Anfwcr, whether there are 
more than two Sorts1 of Bile 5 whether the 
Bile is an Excrement2 of the Chyle feat to the 
Liver, feparated while Blood is made thereof 
in that Part; whether or no 3, and how far 4. 
it is ferviceable in preferring Health, and con¬ 
tinuing the feveral Adtions of Life; whether 
the juice of the Pancreas and Bile will admit 
the Hypothecs of Helmont or Sylvias 5; or whe¬ 
ther they were both miftaken; whether they 
are the Caufe of Life, by exciting and main¬ 
taining an inteftine Motion 6 in the Blood ; 
what is the Nature of the pancreatic Juice, 
and what its Office; why it flows into the 
Duodenum, together with (or at leafl very neai) 
the Bile 7. And laftly, whether the Animal 
coud fubfift well without it 8. 

1 We do not enquire fo much whether there be 
two Sorts of Bile in the Liver, diifindf from each 
other, the cyfiic and hepatic, as whether there be 
another, diffindl from both of the m, diffufed thro9 
the whole Mafs of Blood. The Foundation of this 

U Con- 
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Controverfy, which has occafioned the Moderns to 
depart from the Ancients, is as follows. We find 
that Blood difcharged in Phlebotomy, quickly turns 
into a hard Cake, didindf from its Serum *, which 
Lift is naturally tinged of a yellow Colour, by what 
the Ancients called yellow Bile the upper Part of 

■ the Cake of Crajfamentum, which is expofed to the 
Air, appears of a bright Red, and is more dridtly 
denominated Cruor or Blood •, but the lower Part 
of the Crajjamentum, which is next the bottom of 
the Veflel, appears darker or blackifh, and is called 
by the Ancients Atrabilis j and ladly, the whey’ey 
Part of the Serum, which fometimes looks milky, 
they denominate its P Unit a, or Phlegm. Thefe they 
made the four primitive Humours ; among which 
was the two Kinds of Bile, yellow and black ; but 
the Name of Bile was apparently abufed in that re- 
fpedf, for the Yellownefs of the ferous Part of the 
Blood proceeds from the large Quantity of red 
Globules mixed with Water, the upper Surface of 
the Blood appears redder, and more fplendid from 
its Situation, being in Contadt with the Air, be- 
caufe the fame grows black again, if it be inverted 
towards the bottom of the Veffel ; but neither Part 
has the lead Sign of Bile, nor is there any Quan¬ 
tity or Proportion of that Humour didindt from the 
Blood, the difference arifing from the chief and 
larged Part of the Blood itfelf. 

a The Ancients fuppofed that the Chyle was 
drawn to the Liver by the Attradlion of the mefe- 
raic Veins, and elaborated by the digedive Faculty 
of that Organ by which Faculty it was alfo con¬ 
verted into Blood, and that the Bile was feparated 
at that time as an Excrement of the Blood, and 
conveyed into the common biliary Dudl. All which 
might be admitted, if the digedive Faculty of the 
Liver be interpretated in a proper Senfe, except 

that 
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that the Chyle is not conveyed to the Liver, nor 
converted into Blood there; tho5 it is not to be 
denied, but that fome Fart of the Bile may pafs to 
the Liver, after being abforbed by the meferaic 
Veins. 

3 The Bile has many considerable Ufes in the 
human Body, infomuch that Health and a good 
Conftitution greatly depends upon a due Secretion 
of this Juice ^ which when vitiated, either in Quan¬ 
tity or Quality, cannot fail of producing obftinate 
Diforders. The Bile is one of the principal In- 
ftruments in Chylification *, for want of a Sufficient 
Quantity of this Fluid in the Jaundice, Crudities 
and acid Indigeftions of the Aliment, with whitifh 
or grey-coloured Fsces are occafioned in the Prime 
Vie; by ftagnating in the Liver, it forms Calculi 
in the common Difot of the Bile, and of the Gall¬ 
bladder ; which obftrubting its Paffage, renders 
the Chyle crude and undigested *, but when too 
much putrified or acrimonious, it occafions Diar¬ 
rhoeas, Dyfenteries, putrid Fevers, and various o- 
ther malignant Diforders. 

4 Helmont wrote before the Difcovery of the 
Blood’s Circulation , and if he had lived much lon¬ 
ger, at that Age, he wou’cl have been unwilling to 
have changed his Syftem, which he had once form¬ 
ed, nor cou’d he well have departed from it: But 
as there was nothing but the Circulation of the Blood 
which cou’d give Rife to the Heat in the human 
Body, and as the Food, tho5 cold and inanimate, did 
at laft obtain the like vital Heat, and as Such Things 
as were acid were converted into a volatile Nature, 
that eminent Chemifc was not fenfible of any other 
Means of explaining So different a Change than by 
Fermentation or Mixture of contrary Principles, by 
which Heat and Motion might be communicated 
thro5 the whole Body *, for Helmont had found by 

U 2 Expe** 
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Experience that a confiderable Heat might arife 
from the Effervefcence of cold Bodies, as of Oil of 
Vitriol with fixed Salt of Tartar, which occafions 
a ftrong Heat he alfo had read in Fernelius, that 
the Pancreas was the Seat of chronical Fevers •, that 
a fort of Juice was prepared in that Body, which 
afterwards mixed with the Aliment *, and that as the * 
Bile, which is fo extremely bitter, was alfo mixed 
with that Juice and the Aliment in the fame Part, 
he was eafily perfuaded that an Effervefcence muft be 
occafioned from the Mixture ofthofe Liquors in the 
Duodenum, which imparted Heat and Motion to all 
the reft of the Machine. 

5 Thofe Errors were more excufable in Helmont 
than in Sylvius, who was an expert Anatomift, and 
well acquainted with the Circulation of the Blood *, 
and yet fo defirous was he of imitating Helmont, 
that he fuppofed a Fermentation, not only of the 
Bile and pancreatic Juice of the Duodenum, but alio 
another Effervefcence to be made in the Right 
Auricle and Ventricle of the Heart, upon the Mix¬ 
ture of the Chyle, Lymph, and pancreatic Juice ; 
Liquors fuppofed to be of an acid nature, with the 
volatile and fetid Bile and the Blood, which were 
alcaline •, and that from this Effervefcence arofe all 
the vital Heat and Motion of the Heart and reft 
of the Body ; alfo that it was neceffary for the Pre- 
fervation of Life, that there fhould be a perpetual 
Conflict of an alcaline with an acid Salt: but it 
has before been largely demonftrated that healthy 
Bile is not alcaline, and that the pancreatic Juice 
is not acid; to which we may alfo add, that an 
Animal may live entirely without the pancreatic 
Juice, like thofe who live entirely upon acefient 
Milk, or entirely upon alcalefcent Flefh of Ani¬ 
mals •, from whence it will evidently appear, that 
die imaginary Conflict or Effervefcence of thofe 

Liquors 
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Liquors which they fo confidently maintained, is 
without any manner of Foundation. 

6 We before obferv’d, that Sylvius attributed the 
inteftine Motion of the Blood to an Effervefcence 
between acid and alcali; to wit, the acid Liquor 
of the thoracic Duff, formed of the pancreatic 
Juice, Chyle and Lymph intermix’d, and after¬ 
wards poured into the alcalefcent Blood ; which 
contrary Liquors beginning their Effervefcence in 
the Duodenum, did not ceafe it even in the Right 
Auricle and Ventricle of the Heart; but if it did 
occafion fo ftrong an Effervefcence in the Duode¬ 
num , it is hardly intelligible by what means that 
Effervefcence fhould be continued thro’ fo many 
Turnings and Windings, efpeciaily after being di¬ 
luted with fo large a Quantity of an infipid Lymph 
in the Receptacle of the Chyle and thoracic Dud:; 
nor can fuch a Force be by any means equal to the 
Caufe of fo ftrong a Motion as that with which the 
Blood is projeded by the Heart ; it rather feems 
iurprifing that Men of fo much Knowledge and 
profound Underftanding fhould propofe fuch falfe 
Syftems, and thence deduce fuch abfurd Confer 
quences. 

7 The faponaceous Quality of the Bile is afififted 
by being diluted with the pancreatic Juice, in or¬ 
der to mix the Chyle ; in the fame manner as grea- 
fy Wool is eafily clean fed with Soap, by diluting 
and wafhing in warm Water, but not fo well in 
cold Water; and not at all, if it were to be fcow- 
red with hard Soap only, without the addition of 
fome diluent Liquor. 

8 This feems to be countenanc’d by feveral Ex¬ 
periments made by an ingenious Perfon, who en¬ 
tirely cut out the Pancreas from feveral Dogs, who 
yet continu’d to live without any fenfible Inconve¬ 
nience, The want of the pancreatic Juice in thole 

U 3 Animats. 
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Animals feerns to be fupplied by a more plentiful 
Secretion of the Succus gaftricus, and of the Inte- 
flines, particularly the Duodenum \ but it alfo does 
not appear that thofe Dogs liv’d without any In¬ 
convenience, if they furvived the Operation any 
confiderable Time; but that they frequently were 
fubjebt to Obftrubtions, Strumous Glands, and 
a fort of hectic Fever. The Oblervation of Brun¬ 
ner us, that he had more than once found the pan¬ 
creatic, Dudf, which he had before divided, again 
renew’d, feerns to argue, that this Juice is not only 
ufeful, but neceffary to the well-being of the Ani¬ 
mal. Nor could that Liquor be deemed ufelefs, 
becaufe the Abfence of it does not prefently incur 
violent Diforders upon the Animal. Even what 
reafonable Perfon would affirm the Spleen to be 
ufelefs, becaufe a Dog may furvive after the Ex¬ 
tirpation of that Vifcns ? It even cannot be affirm’d, 
that the moft ordinary and feemingly inflgnificant 
Parts of the human Body have not their proper 
Ufes \ for that would be detradling from the di¬ 
vine Wifdom of the fupreme Architect, who has 
fo exquifitely built the human Body, that it feerns 
to be the greateft Example of Perfection amongft 

4the fublunary Beings. There are more than a few 
Hiftories extant of Patients furviving the Lofs of 
a Limb, a Lobe of the Lungs, one of their Kid- 
nies, (Pc. But would any Body therefore pronounce 
thole Parts to be ufelefs ? Brunnerus proves this in¬ 
deed, that the Pancreas is not fo immediately ne- 
ceffary to Life as Sylvius would have it; but does 
not make it appear, that the Animal from whence 
that Vifcus was extirpated, continu’d to live in as 
perfect Health as .before it was deprived of the fame 
Vifcus. 



. 103. Y the Contraction of the longitudi- 
. ——« . „ t • 1 * *6 

nal1 Fibres of the Intellines which 

are inferred into their external Coat as into a 

Tendon, the inteftina! Tube is thereby wrink¬ 

led in that Part oppofite to the Mefentery, 

which therefore reduces them from a fpiral to 

a cylindrical, or ftraight Form; by this means 

the Inteftines are relaxed on that Side connect¬ 

ed to the Mefentery, but contracted on the op- 

polite Side, whereby the fmali Orifices 2 of the 

LaCteals, that lie next the Mefentery, are fo 

opened and dilated, as to receive the more 

fluid, moveable, and flippery Particles of the 

Chyle, which there meet with a ready En¬ 

trance : In the mean time the Valves of the In¬ 

teftines will be enlarg’d, made more prominent, 

and brought clofer to each other by the fame 

Contraction, fo as to intercept and (top the 

Chymus in its PafTage, and almoft entirely flint 

up that Part of the Inteftine thus moved or 

contracted. All which is moreexaCtly perform¬ 

ed in the Jejunum, where the Valves are more 

frequent, prominent, and circular, the Ladle- 

als 3 more numerous, the Contraction of the 

agitated Stomach is more fenfible, and the 

Chyle more diluted, quickly palling along by 

its Mixture with the Saliva, Succus gafincusy 

Juice of the Pancreas, and the two Kinds of 

Bile, U 4 Thofe 
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* Thofe longitudinal Fibres which are feated in 
that Part of the Inteftines connected to the Mefen- 
tery, are not infcrted into the external or common 
Coat of the Inteftines, fo that there is no Contra¬ 
ction in that Part which is fupplied with the cellu¬ 
lar Membrane j but thofe longitudinal Fibres which 
are lituated in the oppoftte convex Side of the Inte- 
ftines, fart heft from the Melentery, being fatten’d 
to the external Coat, they contract the Inteftines 
from their arch or fpiral Form to a ftrait cylindri¬ 
cal Figure *, and by rendring them fhorter, con- 
tradt them into Wrinkles *, but while the circular 
Fibres are contradted, at the fame time the internal 
Cavity of the Inteftine will be lefiened, and the 
Valves brought into mutual Contadt with each 
other; by which means the Chyle will be protru¬ 
ded into the lacteal VefTels, much in the fame man¬ 
ner as Quickfilver is prefled thro’ Leather. The 
mufcular Fibres of the Inteftines may alfo be aflift- 
ed in their Adtion by the Prefilire of the abdomi¬ 
nal Mufcles, which is ftronger upon them where 
they are uncover’d by the Omentum, and touch the 
Peritonaeum ; but lefs on that fide of them which is 
connedted to the Melentery, and therefore the 
Chyle will be prefied towards the lax Part of the 
Inteftine. 

a Befldes the ladteal VefTels opening into the 
Inteftines, the mefenteric VefTels alfo open into 
that Cavity with fuch large Apertures, as to tranf- 
mit the ceraceous Injedtion of Ruyfcb into the In¬ 
teftines *, but the ladteal Veffels open nioft plenti¬ 
fully in that Part of the Inteftines towards the 
Mefentery, but fewer on the Sides, as I have fre¬ 
quently obferved ; but they are fo difpofed, as not 
to admit any thing from the Inteftines, only in the 
time of Digeftion, when they are found full in li¬ 
ving Animals * at which time the Ladteals have 
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been alfo ieen by fome of the Family of Mfclepiads, 
as Galen informs ns. Afellius alfo conftantly found, 
and defcribed thofe Veffels in living Animals, 
which had been opened a few Hours after a Meal 
but the Ancients being ignorant of the Receptacle 
and thoracic Du61 of the Chyle, and being preju¬ 
diced in favour of the Liver, imagin’d that they 
convey’d the Chyle to that Vifcus. A Diffoludon 
of Indigo-blue in recent Urine being forced into 
the Inteftine of a living Animal between two Li¬ 
gatures, may by Preffure be forced into the La- 
steals.. 

3 Thefe are real Veins, if by Veins we intend 
fuch VelTels as return their contained Liquors to¬ 
wards the Heart. 

§. 104. The orbicular Fibres of the Inteftines, 

infer ted into the Mefentery as into a Tendon, 

being at the fame time contracted, they dimi¬ 

nish the Diameter or cylindrical Space of the 

Tube, and prefs the Valves together, which 

were before drawn nearer to each other; by 

which means the Chyle being comprefled, 

mixed, diluted, agitated, and intercepted ia 

its Paffage, is by the Force of the ambient Parts 

protruded chiefly towards the Mefentery, and 

there driven into the Mouths of the Ladteals, 

opening into every Point of the Inteftine, ha¬ 

ving been before opened by the perijlaltic Mo¬ 

tion 1 for the Reception of the Chyle ; there¬ 

fore the Chyle does not appear to enter the La- 

dieals by its own Weight, or by the Force of 

any Ejfervefcence 2, 

^ Upon 
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1 Upon a Ceflation of this Motion, the Motion 
and Abforption of the Chyle alfo immediately cea- 
fes *, which is quickly performed, fo long as the 
periftaltic Motion continues; for the LaCteals, 
which are vifitye in opening a living Dog, do not 
remain fo long, but vanifh alrnoft in the Twink¬ 
ling of an Eye, by difcharging their Contents to¬ 
wards the Receptacle, and being fill’d with Lymph. 
To this we may add, the Obfervation of the La¬ 
Cteals remaining vifible a long time in fuch as have 
been hang’d, from the Chyle being ftopt in the 
thoracic Dud: by the Compreflure of the Liga¬ 
ture. 

a This is an Opinion of Sylvius, or a falfe De¬ 
duction from a falfe Hypothecs; for the Inteftines 
at that time when the Effervefcence is made, will 
have their Sides diftended into a larger Circle, their 
Valves will be flatten’d, their pendulous Villi will 
be contracted and fhorten’d ; therefore no Chyle 
will be abforbed bv the LaCteals while the Lite- 

J 

Hines are in their utmofl Diftenfion: on the con¬ 
trary, it is apparent that the Chyle is abforbed by 
the LaCteals, not in the contracted, but in the re¬ 
laxed Part of the Inteftine, oppofite to the longi¬ 
tudinal Fibres, the Chyle being propelled into the 
LaCteals by the Contraction of the annular Fibres 
aCting towards the Mefentery: it is alfo manifeft, 
that the LaCteals are not filled by any internal 
Force, but by an external Preflfure *, becaufe upon 
diftending them with Wind, no Part of the Flatus 
will enter them: to which agrees the Experiment 
made by the Royal Society, of forcing a Diffolu- 
tion of Indigo-Blue into the LaCteals by Prefllire: 
it has been alfo before demonftrated (§. 93. N 1.) 
that the moft natural State of the Inteftines comes 
nearefl to a Contraction of them. 

§. 105. From 
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§. 105. From hence it appears, that the 

Chyle which enters the Mouths of the Lade- 
als, is improperly efteemed to be a Compofi- 
tion of the folid and fluid Aliment only; for it 
alfo confifts in a great meafure of the Saliva 1 
(§. 66.) and the thin Mucus of the Mouth 
(§• 65.) with the Mucus and thin Liquor of the 
Oejophagus2 (§.73.) and Stomach, in conjun¬ 
ction with the cyftic and hepatic Bile3 (§. 98, 
99.) the pancreatic Juice (§. 101.) with the 
lymphatic Humour of the Jnteftines 4 and mu¬ 
cous one of Peyerus, and perhaps a more fub- 
tle Liquor plentifully difcharged out of the 
infinite Number of frnall Nerves $ which ter¬ 
minate in the Inteftines j for all thefe Humours, 
which are either fwallowed, or are difcharged 
and tranfuded into the Capacity of the Stomach 
and Inteftines, always enter the Ladteals, either 
alone or mix'd with the moft fluid Part of the 
Chyle, notwithftanding the iaCteal Veflels are 
only conspicuous6 after a Meal. 

* We have before obferved from Nuck, that 12 
Ounces of Saliva are feparated and difcharged into 
the Mouth in the Space of four and twenty Hours *, 
but the Quantity of falival Juice which is abforbed 
by the Latteals in that time is ftill much larger; 
for all that which was fpit out in the Experiment 
of Nuck, wou’d have been abforb’d by the Ladleals,* 
and again feparated by the falival Glands feveral 
times in the Space of a Day \ and therefore it is 
probable that feveral Pounds of Saliva pafs daily 
thro’ the Ladleals. 

a That the Quantity of both thefe Juices is not 
inconfiderable, will appear from the Size of the 

l Organ 
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o rgan arid Laxity of the Veffels which open freely 
into the Cavity of the Oefophagus. 

5 The large Quantity of this bitter Juice may be 
eafily eftimated. The Liver is an exceeding large 
Vifcus, and its VefFels fo lax, that Water being in¬ 
jected by the Vena Porter, finds a ready Paffage into 
the Cava, and runs thro’ the common Duct of the 
Bile *, its Veffels are alfo very large, if we confider 
the great Diameter of the Vena Portce, and its ex¬ 
cretory Duct very capacious ; if we therefore com¬ 
pare the Secretion made in the Kidnies, which le- 
parate no lefs than three Pound of Urine every Day, 
with the Secretion of this large Vifcus, it will ap¬ 
pear that not a few Pounds of the hepatic Bile are 
fecerned daily in the Liver. 

4 Bjt the ierous Secretion made in the Inteflines 
from the mefenteric Arteries is ftill much greater ; 
for thofe Veffels are not only very large, but alfo 
very lax and open, fo as readily to admit the ceta¬ 
ceous Injection of Ruyfch to pafs freely into the Ca¬ 
vity of the Inteflines : Thefe excretory Arterioles 
are alfo fometimes the Caufe of Diarrhaeas, when 
no Aliment is taken, thro* a Lofs of Appetite. 
Jgl.Rede has obferved in his DiffeClions of Animals 
in Florence, which have been flarved to death with 
Hunger, that the Inteflines have been relaxed, and 
the laCleal Veffels full of Lymph, by their abforb- 
ing thefe Juices. 

5 The Difcharge made by the fmall Nerves of 
this Part is not therefore inconfiderable, becaufe it 
cannot be demonflrated to the Eye-fight ■, for we 
fee that a flrong Man in fro fly Weather continues 
to perfpire a fubtle Vapour thro5 the contracted 
Veffels of his Skin fo plentifully, as to make five 
Parts out of Eight of all his Difcharges in the Space 
of four and twenty Hours *, which is evinced by 
SanRoriuSj and confirmed by Experience ; but the 

great 
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great Number of fmall Nerves which open into the 
Cavity of the Inteftines, which are conftantly warm, 
and compofe a fecretory Organ above thredcore 
Hands long, ought greatly to exceed in their Se¬ 
cretion of a fubtle and moift Vapour. 

6 The feveral juices which we have before enu¬ 
merated, are not at all difcharged with the Faeces 
in a natural and healthy State of the Body, but are 
abforbed, and again conveyed into the Blood ; but 
there is only one way for them to pals thither, t, e. 
by the lacteal and mefenteric Vems, therefore the 
feveral Juices which are continually poured into the 
Inteftines entirely pafs thro5 thofe VeSels without any 
Chyle when we are falling, by which they are con¬ 
veyed to the venal Blood, with that Blood into the 
Heart, and thence again into the Inteftines. It is 
but a fmall Gbjedion, that the Ladeals of a fail¬ 
ing Animal are not confpicuous, for that arifes from 
the Smallnefs of thofe Tubes, and the PelJucidity of 
their Contents at that time; even lymphatic Velfels, 
which are much larger than the thoracic Dud, are 
feldom vifible upon the fame account, if they are 
not tied ; but yet no rational Perfon will deny the- 
Paflage of a Fluid thro7 thofe VefTels. 

§. 106. We may therefore afk in this place* 
whether the thinner, bilious, and more lym¬ 

phatic Part of the Chyle is not abforbed by bi¬ 

bulous Duels \ , which open into the villous 

Coat of the Inteftines, and difeharge their 

Contents into the meferaic Veins, thence paft 

fing with the Blood of the Vena Portce into the 

Liver, and affording frefh Supplies of new Mat¬ 

ter for the Secretion of Bile. This Qupftion 

is certainly anfwered in the Affirmative, by. 

considering the great Number, Size V Stru- 
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Bure 3, and Office 4; of all the Veins, particu¬ 
larly fpent upon the Inteftines, from the Paf- 
fage of their venal Blood into the Porta, as 
into an Artery 5, from the bilious Nature or 
Dijpo/ition 6 of their contained Blood ; and 
from the large Quantity of Juices 7 difcharged 
into the Inteftines, which are neither obferved 
to be entirely abforbed by the LaCteals, nor yet 
expelled with the Faeces; to which we may 
alfo add the Arguments taken from compara¬ 
tive Anatomy in oviparous Aniinals8, where 
the Chyle paffes freely from the Cavity of their 
Inteftines into the meferaic. Veins, there being 
no LaCteals found in thofe Creatures; to which 
add the patulent Openings of the fmall Branches 
of the mefentericVeins into the villous Coat of 
the Inteftines in the human Body, the Abfence 
of Valves in thofe Veins in the human SubjeCt, 
with the ready Paflage of the ceraceous Injecti¬ 
on of Ruy/ch into the Cavity of the Inteftines, 
upon injedting the mefenteric Veins; when the 
Inteftines are contracted by the periftaltic Mo¬ 
tion, the mefenteric Veflels are furprifingly 
curled and twifted. 

J It is no difficult Matter to prove a free Paflage 
from the Inteftines into the meferaic Veins, in aft 
much as Water and ceraceous Subftances being in¬ 
jected into thofe mefenteric Veins, readily pafs th’*o9 
them into the Cavity of the Inteftine, and tranfude 
thro’ every Part of their villous Lining ; fo that it 
is more than probable that the moft fluid and aque¬ 
ous Parts of the Contents of the Inteftines are ab¬ 
forbed by them ; but it is no more furpriflng that 
the fmall Mouths of thofe Veins fhou’d not be con- 

fpicuous 
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fpicuous to the Sight, than that the Orifices of the 
ladteal Vefiels fhou’d not be vifible even by the belt 
Microfcope. 

a The Veins of the Inteilines are much larger, 
and more numerous than the correfponding Arte¬ 
ries ; but the Arteries depofit a confiderable Quan¬ 
tity of a thin Fluid, by their ftrong Contraction, 
into the Cavity of the Inteftines *, therefore the 
Veins ought to carry back lefs than was convey’d 
by the Arteries *, and therefore they ought to have 
been fmaller, and lefs numerous, if they were not 
to receive other Supplies *, which required the 
Trunks of the Veins to be much larger than thole 
of the melenteric Arteries. 

3 Every Branch is convoluted into Waves or 
Arches, from the convex Part of which are conti¬ 
nued final! Branches in a ftrait Courfe to the Inte¬ 
ftines ; which Structure being peculiar to the inte- 
ftinal Tube, feems to import’ that fomething is 
performed in thole Veins more than is ufual in thole 
of other Parts *, but the other Veins of the Inteftines 
which come from the Cava, take a different Courfe, 
and pals in ftrait Lines to their Terminations in the 
Form of frnall Pencil Emilies •, but what fhou’d be 
the Caufe of this Variation in their Stru&ure, if it 
is not what we have here affigned ? 

4 The common Office of the Veins is to receive 
and convey a Fluid to the Heart, whether that 
Fluid be received from the Arteries, or abforbed 
from fome Cavity in the human Body, or drank 
in from the external Air ? The Veins which re¬ 
ceive their Fluid from the Arteries, are the fan- 
guiferous, or red Veins *, thofe which abforb from 
peculiar Cavities, or glandular Cells, are the bibu¬ 
lous Veins of the Omentum, Ventricles of the Brain, 
ol the Stomach, Mouth, and Inteftines, of which 
iaft we are here fpeakine ; bui it is apparent that 
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the Branches of the Vena P or ice, which come from 
the Inteftines, ought to be numerated among thole 
abforbing Veins, from the Experiment of their 
tranfmitting Injections into their Cavity ; therefore 
if thefe Veins open into the Cavity of the Inteftines, 
and if their Office is to convey a Fluid from their 
Origin towards their Bafis, it muft neceftarily fol¬ 
low that they receive fome of the fluid Parts of the 
Chyle contained in the Inteftines, and conveyed 
with the Blood towards the Heart *, nor is there 
any reafon why any Body fhould deny the Ingrefs 
of Fluids, which have a Communication with the 
patulent Orifices of the abforbing Veins *, for even 
the callous Skin of the bottom of the Feet fo pow¬ 
erfully abforbs the mercurial Ointment, that this 
was the firft and moft ancient Method of curing 
the Venereal Dileafe by UnCfion ; and Inftances 
are not wanting where the Mercury thus abforbed 
has refumed its globular Appearance, and ftopt 
in the Diploa, between the Plates of the Cranium, 
after having caufed a lafting and violent Head-ach. 
It is alfo the common Office of the fanguiferous 
Veins to receive thin Fluids, fince all the Lym¬ 
phatics are difcharged into thofe Veins ; and there¬ 
fore upon tying a fanguiferous Vein, the Lympha¬ 
tics become turgid, and more vifible: but the 
lymphatic Veflels receive a great Part of their Fluid 
from various Cavities or Cells in the human Body ; 
for it is reafonable to fuppofe, that the Liquor of 
the Pericardium, that in the Abdomen, &c. are con- 
flantly abforbed *, fince if they were to be perpetu¬ 
ally difcharged, and not returned, a Dropfy muft 
enfue. Nutk infufed two Pound of Water into the 
Cavity of the Abdomen of a Maftiff Dog, and upon 
opening the Animal fome time afterward, there 
was none of the Water to be found •, it is therefore 
nothing extraordinary or difagreeable with the 

Nature 
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Nature of Veins, if the abforbing Veflels of the 
Inteftines drink up fome of their moft fluid Con¬ 
tents, and tranfmit them into the fanguiferous 
Veins. 

5 The Vena Portce propels the Blood of the ab¬ 
dominal Vifcera, like an Artery into the Sinus and 
Veins of the Liver, by which Force the Bile is 
propelled into its proper Duds, and the Blood 
thro5 the Anaftomofes of the Vena Cava •, and it 
feems altogether probable, that as the Heart di~ 
tributes all the Blood to the feveral Parts of the 
human Body, fo the Porta alfo diftributes the fe¬ 
veral Humours of the Abdomen to the Liver ; but 
as the Blood is diluted with all the lymphatic and 
thinner Juices of the Body, before it paflfes thro’ 
the fmall Veflels of the Lungs, fo in like manner 
the Blood of the Porta feems alfo to be diluted be¬ 
fore it enters the fmall Veflels of the Liver. 

6 The Blood of the mefenteric Veins is of a 
brownifh yellow Colour, and hardly congeals, but: 
appears fluid when extravafated, like other Blood 
in the Air, appearing rather the Confidence of 
Lard, while the Blood of the Arteries appears of 
a bright fhining Red, and quickly congeals ; there¬ 
fore if the mefenteric Veins received nothing but 
the arterial Blood, it fliould, like the Blood of 
other Veins, become black, thick, and quickly 
congeale into a hard Cake ; but as this is not 
the Cafe, and their Blood appears more dilute* 
thofe Veins muft confequently receive fome other 
Fluid befldes that of the Arteries. 

7 There are People who drink 12 Pounds of 
Spaw-Wafer in a Morning, without difcharging 
any Part thereof by Stool, the whole Quantity be¬ 
ing convey’d into the Blood from the Stomach and 
Inteftines, and paffed off by Urine; but the Na¬ 
ture of thofe Waters is to exert a confiderable Force 

X upon 



upon the Liver, which is the reafon why we fre¬ 
quently order them in the moft obftinate Diforders 
of that Vijcus. As thofe Veins are deftitute of 
Valves, and have a free Communication with the 
Cavity of the Inteftines, they frequently occafion 
purulent Diarrhoea’s, difcharging the whole Sub- 
ftance of the corrupted Liver, fo as to leave no¬ 
thing but its membranous Integuments behind, like 
an empty Bag. If to thefe Confiderations we alfo 
add the immenfe Quantity of the feveral animal 
Fluids which are convey’d into the Inteftines, and 
are not at all difcharged with the Faeces, but re¬ 
turned by the abforbing Veins, it will appear alto¬ 
gether neceflary that there fhould be more Vefiels 
than the Ladteals, for the Tranfmiflion of thofe 
Fluids. 

8 Birds, and the reft of the oviparous Clafs of 
Animals, are deftitute of Ladleals, which would 
have been in danger of growing together by long 
falling •, all the Chyle in thofe Animals is taken up 
by the mefenteric Veins, which are fo open as to 
receive the Wind with which the Inteftines are di- 
ftended, by means of a Ligature and an additional 
Prefture, fo as to pafs into the Veins: but it is not 
realonable to fuppofe, that a Mechanifm which ob¬ 
tains in fo large, or the greateft Part of Animals, 
fhould be entirely excluded from Quadrupeds, or 
viviparous Animals. 

§. 107. If we therefore diflindtly and lepa- 
rately conlider the feveral Appearances 1 and 
Alterations of the folid and fluid Aliment from 
their firft Entrance by the Mouth, till they 
have parted with their milky Juice by the La- 
dleals, the whole Bulinefs of Chylification will 
appear to be the Ample Confequence of the 

Structure 
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Structure and Action of the feveral Organs and 
Veffels, with the known Nature and Action 
of the feveral animal juices therein employ’d, 
being demonftrable by the Senies and mecha¬ 
nical Reafoning; fo that you may be thence 
able to judge for yourfelf whether there is any 
neceffity for calling in the Affiftance of obfcure 
and dubious Hypothecs or Pojiulata2, which 
have neither Reafon nor Experiment 3 to fup- 
port them, to account for thefe Phenomena; 
fuch as a vital, innate, or digeftive Heat and 
acrid Ferment 4 in the Stomach, volatilizing 
the Food; an operating Archceus 5, or fpiritual 
Cook; an alcahne Bile, converting the fix’d 
acid Chyle into a volatile alcaline and faline 
Nature; a fictitious Acrimony in the pancre¬ 
atic ]mccfermenting6 with the alcalefcentBile; 
a Depuration of the Chyle by a Precipitation 7 
of its Faeces, equally falfe and imaginary with 
the peripatetic8 Qualities and galenic Faculties, 

with th zFerment,Ebullitions,and Effiervefancies 
of the Chemifts; and the innumerable other 
falfe and pernicious 9 Hypothefes milleading 
from the Truth. A Perfon may hence alfo be 
able to judge why the periftaltic Motion 1 ° is 
performed only in the fmail Inteffines; and 
why that Motion continues in a deliquium A^~ 
nimi11; and even after Death, when the Inte- 
ftines have been removed from the Body for 
fome time; whether it is not extreamly necef- 
fary to urge the Parts in a Syncope to their 
former Action for continuing Life; and whe¬ 
ther or no this Motion is not compofed of a 

X 2 Syfiole 
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Sy/lole and Diaflole of the Cavity of the Inte¬ 
stines as in the Heart. 

1 That is, the whole Bufinefs of Chylincation, 
or that Function of the human Body whereby the 
Solid and fluid Aliments are reduced to a thick, 
fweet, and milky Juice, paffing into the Ladteals \ 
the Caufes of which Changes in the Food, refide 
partly in the Aliments themfelves, and partly in 
the A 61 ion of the Several Solid and fluid Farts of 
the human Body, which we have hitherto descri¬ 
bed as acceffary to that Office. 

a By Poftulata we underhand Such evident Truths 
as need no Proof, and may be Safely relied on for 
certain ; notwithhanding other obfcure and ima¬ 
ginary Dedudtions may thence be framed : which 
Poftulata in Phyfic ought to be no lefs evident, 
than the Appearances to be explained by them, 
otherwife they are to be rejected ; they differ from 
Hypotheles,in that the latter are only Suppofitions, 
without any evident Proof; whereas Poftulata are 
certain and evident Propositions, but not yet de¬ 
monstrated ; yet they muff be allow’d equally true 
as Demonftration itfelf. 

3 By Experiments we underhand an Observation 
of the Changes in natural Bodies by our Senfes, 
which always appearing in the fame manner is the 
Bafis upon which all true Reafoning is founded ; 
thus we are acquainted by Experience with Some 
of the Appearances of the Body, as that it is ex¬ 
tended in three, and no more Dimenfions, &c. 
upon which Phenomena we build a large Part of 
our phyfical Reafoning ; but if we truh more to 
Reafoning than Experience, we then become lia¬ 
ble to Falacy. 

4 All the known Vegetables which are employ¬ 
ed in human Affairs, afford a fixed alcaline Salt by 

Calcination \ 
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Calcination ; but the fame Vegetables being dif- 
folved by the Action of the digeftive Organs in a 
healthy human Body, do not afford one Grain of 
a fixed, but a considerable Quantity of volatile al- 
caline Salt. When Helmont obferved this Change, 
which muft certainly be more than a little furpri- 
ling to a Chemift, apprifed of the Difficulty there 
is in Nature of converting a fixed into a volatile 
Salt, he pitch’d upon an Example or Companion 
of the Sal purgans Sennerti, where a fixed Alcali 
being mixed with a volatile acid Spirit, is fubli- 
med into a volatile Salt ; he was therefore perfua- 
ded that an acid Ferment muft refide in the Sto¬ 
mach, which volatilized the fixed Salt of the ve¬ 
getable Food : but this Hypothefis has before been 
too largely confuted; for there is no fuch thing as 
an Acid in any Part of the human Body, except 
what is taken in from the Food ; and many Peo¬ 
ple who feed entirely upon Flefli and Fifh, with¬ 
out any acid or aceffent Subftance, form the fame 
Blood and Juices with thofe that feed upon Vege¬ 
tables ; nor is it any Matter of confequence, whe¬ 
ther we ufe aceffent or alcalefcent Food, fince good 
Chyle may eafily be made from both under proper 
Circumftances. 

5 The Word Archans among the Ancients ori¬ 
ginally fignified the firft Being of all Things ; but 
the Word was formerly abufed by Bafil Valentine, 
after whom the Chemifts ufed it to fignify that 
Faculty of organic and vegetating Bodies, where¬ 
by they converted other Subftances into part of 
themfelves. In this Senfe the Term Archaus was 
receiv’d by Paracelfus; and Helmont more exprefly 
ufes it to fignify a Being between that of the con- 
fcious Mind and inadrive or common Matter, 
which directed all the Fundtions of the human 
Body in health, cured Difeafes, and fometimes 
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caufed them, &c. Thofe Philofophers thought it 
neceffary to frame fuch an Hypothefis, becaufe the 
human Body appeared to them fo admirably and 
mechanically built, and fupplied with various Ar¬ 
tifices, that they thought it impoffible fo many 
different Adtions, varioufly depending upon one 
another, fhould be performed without the Affift- 
ance and Regulation of fome intelligent Being 5 
but they wrere not willing to attribute that Office 
to the immaterial Soul, becaufe it would from 
thence follow, that we muff be fenfible of every 
Adtion performed within us, and that we muff 
even be capable of governing the feveral Functions 
which we term vital. It is not neceffary, and 
therefore we ffiall not give ourfelves the Trouble 
to confute this Hypothefis. But it feems hardly 
credible that Helmont madly believ’d all to be true 
that he wrote upon thzArchceus; and when he fays, 
that the Archceus craves, chuies, digefts and expels 
the Aliment, he feems to intend no more, than 
that the Food is defired, feledted, digefted, and 
expell’d by fome unknown Power. But one might 
as well confefs their Ignorance of the Caufe of any 
Adtion, as attribute it to fome imaginary and un¬ 
known Being, of whofe Exiftence, Nature, Addons, 
and Manner of Operation, we have not the leaff 
Knowledge or Affurance ; we are indeed fenfible 
that the Caufes of many Fundtions in the human 
Body are merely mechanicalj and we alfo know 
in general, that Life, Health, and all the Actions 
of. the human Body, proceed from the conjundl 
Adtion of innumerable phyfical Caufes, affembled 
in luch a manner into one united Body and Mind, 
as to be capable of continuing and reftoring the 
feveral Offices of the human Machine ; nor does 
it require any more than one original Caufe to put 
it in motion 1 like a Clock, which when once put 

in 
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in motion, will continue the fame, and perform 
its feveral Actions during the whole Space of Time 
for which the Wheels and Work are adapted. 

6 The Chemifts have generally made ufe of Si- 
milies, taken from their own Operations, in order 
to explain the Separation of the fluid and nutritious 
Juices from the excrementitious and ufelels Part 
of the Aliment; e. g. If an Ounce of Silver be 
diifolved in Aqua forth, the Liquor appears uni¬ 
form, limpid, and bitter to the Senfes ; but if 
Spirit of Salt be poured into that Solution,' there 
anfes a Commotion, and the Silver precipitates 
to the bottom, reduc’d to the Form of what they 
term a Calx. 

7 Much in the fame manner Verheyn imagined 
the Food was diflolved in the Stomach by an acid 
Menftruum, which upon mixing with alcaline Bile, 
occafioned a Fermentation, at which time the moil 
fubtil and fluid Part, which had acquired a vola¬ 
tile faline Nature, was impelled into the Veins, 
while the more grofs, ufelefs, and heavy Parts were 
converted into Freces, &c. But all this Scheme 
falls to nothing, upon demonflrating that no fuch 
Effervefcence happens in the human Body. 

8 A Parcel of lazy Philofophers, who explain’d 
every thing, as well as Phyfic, by the mere So- 
phiftry of the Schools, improperly accounted for 
Digeftion by unknown Faculties, as the attractive, 
retentive, digeftive, expulfive, and affimilating 
Faculties; but they are not much lefs excufable 
than the Chemifts, who had Experiments to al¬ 
ledge for the improper Deductions or Explanations 
made from them ; whereas the Peripatetics neither 
made falfe Propofitions, nor alledg’d Experiments, 
but entertain’d us with mere Words *, which Words 
may be admitted, if we do not take up with them 
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for an Explanation of the Appearances, of which 
they are Names only* 

8* A Ferment was defined by the ancient Che- 
miffs to be a Subftance, which being mixed with 
another, converted it into its own Nature. Thus 
a Grain of Wheat becomes augmented in a proper 
Soil to a hundred, each of which are capable of 
producing a hundred more ; fo that the fecond 
Produce of the firft will be a thoufand Grains of 
Wheat, all of the fame mealy and nutritious Na¬ 
ture : but the fame Soil will alfo nourifh very 
ftrong Plants, fuch as Spurge > Euphorbium, and Mil¬ 
liard i there muff therefore be fomething in the 
Wheat which converts the common nutritious 
Juice of the Earth into its own particular Sub- 
fiance ; which would have been quite different in 
other Plants: but how fmall is that feminal Par¬ 
ticle, the whole Grain of Wheat does not exceed 
the Weight of a phyfical Grain ; and if you again 
feparate the Seed-Leaves, or Placenta, with the 
Integuments, mealy Cells, and Radicle, there will 
then remain a Particle fo final], as not to exceed 
a little Grain of Sand ; and yet in that Particle, 
no bigger than a fmall Grain of Sand, lies con¬ 
ceal’d the Power by which the Juice of the Earth 
is converted into ten thoufand Plants *, a Juice, 
which in its own Nature is quite different from 
the Subftance which it forms: and this Power of 
Tranfmutation has been denominated by the Che- 
mifts a Ferment. They were indeed excqfable, as 
being ignorant of the mechanical Strudture of the 
human Body, whereby all Sorts of Aliments are 
converted into animal Fluids and Solids, and ren¬ 
der’d capable of re-producing our Species : but 
who would believe that a Man may be form’d of 
Flour and Water, yet we fee that Children are nou- 
rifh’d and grow therewith: and from the fame Sub¬ 

ftance, 
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fiance, by the Power of the human Body, may be 
formed Semen Mafculinum, which being received 
into the Uterus , re-produces our Species : and in 
this Senfe the Term may be excufed, being other- 
wife but little agreeable to the Idea which it ex- 
prefles ; but if by the Word Ferment we underftand 
with the modern Chemifts, a Subftance capable of 
exciting an inteftine Motion in Bodies, whereby an 
Alteration or Change is made in their Nature; or if 
we underftand by it a Conflict of oppofite Salts* 
theWord is then fpurious,may be the caufe of Error, 
and ought to be rejeded. 

9 If thefe imaginary Hypothefes reach'd no far¬ 
ther than the ProfeiTor’s Chair who ftarted them, 
it would be Matter of little confequence to avoid 
them, and they would do no great Damage; but 
they even advance into the Pradice of Phyfic, and 
are often fatal to the Healths and Lives of Patients. 
Thus the Patrons of an acid Ferment being the chief 
Caufe of Digeftion in the Stomach, deriving Fe¬ 
vers alfo from a Redundancy of the fame Acid, at¬ 
tempted their Cure by volatile, oily, lixivious, and 
alcaline Salts ; which for a while became almoft an 
univerfal Pradice, and may ferve as an Inftance 
how the elegant Notions of a Profeflor may be 
propagated by his Pupils, to the great Prejudice 
of the Healths and Lives of the Sick. 

10 By which Motion the Aliment is prefled back¬ 
ward, forward, and into the ladealVeflels other- 
wife the Aliment would find a fpeedy Paflage thro9 
the Inteftines out of the Body; but it is fo retain¬ 
ed in their Cells by the periftaltic Motion, that 
only the grofler Parts are propelled into the large 
Inteftines, and the more fluid retained in the fmall 
ones by a furprifing Artifice, not to be paralleled 
by any other Contrivance. 

11 If the Heart of a ftrong Man fhould flop but 
one Moment, he falls down, grows cold, appears 

dead. 
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dead, his Limbs become ft iff, and all the folid 
Parts of the Body come nearer into contadl with 
each other, the Fluids being propelled from all the 
fmall Branches of the conical Veflels from their 
Extremities towards the Heart. In like manner 
alfo the Chyle may continue to be propell’d thro9 
the Ladleals and thoracic Dudt into the fubclavian 
Vein, by the Force of the periftaltic Motion, yet 
remaining: but the Heart is no fooner irritated by 
this new Supply, or by any other Means, than it 
returns to its former Adtion ; and if the Machine 
is entire, the Man may by that means be revived. 
In a common Syncope we find that the Functions 
are reftored by the Afperfion of cold Water ; and 
there have been feveral In fiances of People who 
have been given out for dead in a Plague, that 
have recovered their Life and Senfes upon being 
expofed to the Cold, various Agitations, and the 
ringing of Bells. Peyerus having therefore taken 
the Hint from Nature, produced the like Effedl 
in his anatomical Diffedtions, recalling the Heart 
to its proper Motion by inflating the Veins. 

Concerning the Nature and Expulfion 

WE come now to a nafly, but neceffary Ru¬ 
nnels, the Expulfion of the Faxes, being 

one of the Neceffaries of Life, without which we 
cannot long fubfift. When the Great Alexander 
was upon his Succefles congratulated by his Flat¬ 
terers with the Name of a God, he frankly con- 
feflfed that his Subjedlion to Sleep and Women 
proved him but a Man \ he might alfo have ad¬ 

ded* 
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ded, that, like other Men, he was neceffitated to 
this Office of going to ftool. 

§. 108. The grofjer Parts 1 of the Aliment, 
which are fo compad and folid, that they can¬ 
not be fufficiently attenuated to enter the La- 
deals, by he Adion of Maftication and C’hy- 
lification in the Stomach and Duodenum 5 are 
yet more perfedly drained of their fuccnlent 
and diffolved Parts in the two other fmall In- 
teftines; which are for that End furnifh’d with 
a vermicular Contradion, numerous Valves, 
and various Convolutions, to the Length of 
about 37 Hands Breadth, being alfo lubricated 
internally by the oily Mucus7- of their Glands: 
In the Capacity of thefe fmall Xnteftines, the 
courfer Parts of the Aliment are therefore gra¬ 
dually propelfd forward, compreffed, further 
divided, diluted, macerated, and their fluid 
Parts imbibed or drawn off by the Ladeals; 
while the Remainder 3 being deprived of a! mo ft 
all its juices and more foluble Parts, is in that 
State protruded4 thro’ the End of the Ileum, 
which ufually opens almoft perpendicularly in¬ 
to the left Part of the large Cavity in the Ccg- 
cum 5, by a narrow and oblong Aperture, fur- 
nifh’d with a fort of Valves or folding Lips, 
and a Set of mufcular Fibres, that clofe the A- 
perture, and prevent a Return of the Faeces, 
which are by that Valve direded into the am¬ 
ple Cavity of the Intejlinum Caecum. 

E Such as cannot be fufficiently attenuated and 
difiolved into Particles fmall enough to enter the 

Orifices 
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Orifices of the Lacleals, but are call out of the Body, 
after having endured the Adtion of the digeflivc 
Organs for fome time, in the fame manner as the hard 
Integuments and furfuracious Parts of farinaceous 
Seeds, which being deprived of their mealy and juicy 
Parts, remain ligneous and ufelefs in Emulfions. 

a Through the whole Tradt of the fmall Inte- 
flines there are a Number of fmall Glands, fituated 
in Cluiters, firlt obferved by Peyerus, ferving to 
feparate a gelatinous Mucus, partly oily, and partly 
aqueous, which is referved in Cells, from whence 
it is exprefied very plentifully to the Faeces in their 
Pafifage. When this lubricating Mucus is wanting 
in lean and hypocondriack People, it occafions 
cholicky Pains and Piles *, to remedy which nothing 
is more ferviceable than oily Gly Iters; but there 
have been alfo Obfervations of the Faeces being fo 
concreted and indurated in large Lumps, that they 
have entirely obltrudted the Cavity of the Intelline 
adhering to its Sides, and intercepting the Courfe 
of the Faeces. 

3 Thefe Fseces are the Refiduum of all the Ali¬ 
ment feparated from its moll fluid and milky Part, 
and from its aiimental Juice, which is Hill more 
iubtle than Milk itfelf, and is that Fluid with which 
the Fcetus is nourifhed in the Womb of the Mo¬ 
ther ; for there is a confiderable Quantity of Faeces 
found in the large Intetlines of the Fcetus, and in 
their Appendicula Vermiformis, which at the time of 
Birth are found full of Faeces, reprefen ting the Juice 
of Poppies, ufually called Meconium. But thefe 
Parts of the Aliment which have been drained of 
their Juices in the fmall Intellines, become altoge¬ 
ther ufelefs as foon as arrived into the larger Inte¬ 
llines ; for the Inteftina Crajfa are not furnilhed with 
a villous Coat, like the Tenuia, nor with exhaling 
Arteries, dilcharging a diluting Lymph s alfo the 

Fasces 
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F^ces of a human Body are fo light, as to fwim 
upon Water when difcharg’d out of the Body. 

4 It feems no eafy Matter to explain by what 
Means the Fasces are propelled thro5 fo long a Tube 
as the Inteftines, and to overcome fo many Reflft- 
ances from the Valves, when the periftaltic Moti¬ 
on moves them upwards as well as downwards ; for 
it is certain when the periftaltic Motion of the lower 
Inteftines is retrograde, all their Contents are drove 
back, infomuch that Glyfters have been feen to re¬ 
turn into the Stomach. It may perhaps be anfwer- 
ed, that the Inteftines a61 more ftrongly, as they 
are full, as their Adlion is weakeft when they are 
empty *, to which may be added, that the Fasces 
are colledted not fuddenly, and at once, but by de¬ 
grees. 

* Following the Ancients, we call that Part of 
the Colon the Ccecum; which is large afid globular 
at its end or beginning, and fo capacious, as at 
fometimes to equal two Spans *, and in this the 
Faeces are colledled as they flip thro5 the Ilium. We 
cannot agree with the modern Anatomift Vefalius, 
and others, that the Apfendiculci Vermifor?nis lhou’d 
be called Ccecum, ftnce that cannot be reckoned one 
of the large Inteftines ; but the Inteftinum Ccecum 
is the Seat of flatulent Diforders in hypocondriac 
People and pregnant Women, occafloned from th& 
Air diftending the Sides of the Inteftine; which Air 
is fet at liberty by Putrifadlion of the Matter, and 
exerts a conflderable Force ; this Air palling thro9 
the whole Colon, occaflons intolerable Pain, which 
is frequently attributed to the Spleen and Sto¬ 
mach, when they are not the lead in Fault, I have 
even feen an inftance among Men who led feden- 
tary Lives, where the hard Faeces have been gra¬ 
dually accumulated to fo large a Quantity in this 
Inteftine, as to occafion the Death of a conflderable 

Perfon, 
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Perfon, whofe C cecum was found difiended with 
hard Faeces to fuch a degree, that upon opening 
him it appeared not lefier than a Man’s Head. For 
it is to be obferved, that all the more fluid Parts 
of the Aliment are abforbed in the fmall Inteftines, 
and the remaining dry Faeces adhere fometimes like 
Glue to the Valve of the Colon, infomuch that I 
have frequently perceived it by the Touch in Wo¬ 
men big with Child; and from this Quarter pro¬ 
ceeds many of the Diforders of Artifts and Men of 
Letters, whofe Faeces are obftrudted from the in¬ 
flected Pofture of fitting {till after Meals. 

§. 109. The Refervoir or Diverticulum of 
the large Ccecum, is furnifhed with a fmall ver¬ 
micular Appendix, or little Intejline1, and a 
Valve2, described by 1Tulpius, together with 
Ligaments which clofe the fame, and prevent 
a Return of the Faeces into the Ilium ; this In- 
tefline afcending perpendicularly 3 into the Co¬ 
lon, renders it impoffible for the Faeces to re¬ 
turn into the Ilium ; but they ftagnate, and 
are retained fome time here, and are ftrongly 
comprefled, not only by their own Weight, 
but alfo by the Contraction of the Inteftine and 
circumjacent Parts; by which means they are 
deprived of all their more fluid and aqueous 
Parts, which being abforb’d by the Lympha¬ 
tics 4, are conveyed to the Receptaculum Chyli 
and Thoracic DuCt, till at length the Faeces are 
formed into hard, dry, figur'd, putrid, and 
foetid Excrement, different from the Contents 
of any 5 of the other Xnteftines. The Colon 
is next, furnifh’d with numerous and large 
Valves 6, dilpofed in three Ranks, formed and 

2 fupported 
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fupported by the A&ion of three mufcular Li¬ 
gaments which con trad the Capacity of the 
Inteftine, and detach mufcular Fibres, to 
ftrengthen its thin and membranous Structure, 
which wou’d be otherwife too weak to caufe a 
perpendicular Afcent of the Faeces; and being 
varioufly infleEled7, of a large Diameter, and 
about eight Hands Breadth long, is well adapt¬ 
ed to colled, retain, and retard the Faces, 
drain off their aqueous Parts, and putrify 8 the 
reft. The ftrong Fibres of its mufcular and 
membranous Coat being then irritated to Con¬ 
traction 9 by the hard Faces (which wou’d not 
pafs iftheTube was not diftradile,and theirSur- 
faces lubricated with an oily Mucus from the 
GlandsI0) they are by that means protruded 
into the ReEtum, in which the Fasces are gra¬ 
dually colleded without our Knowledge, but 
are difcharged indeed not without our Know¬ 
ledge and Influence of the Mind, tho’ they 
cannot be well retained by the Mind, when i't 
is requifite they ftiou’d be difcharged, without 
exciting a convulfive Motion ", and very ua- 
eafy Senfation, which is a Circumftance much 
conducing to the Well-being of the Animal. 

1 This is a fmall (lender Procefs of the Ccecwn, 
arifing ufually from its bottom or fide, at fome di- 
ftance from the Colon in that Part which is oppofite 
to the Infertion of the Ilium •, this Proccfs, or fmall 
membranous Bag, is furnifh’d with glandular Cells, 
which difcharge a Mucus to the Fasces. This Ap¬ 
pendix is larger in the Foetus, which ferves to in- 
creafe the Space deftin’d for the Reception of its 

Meconium, 
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Meconium, or Fasces, which at that time fills all 
the large Inteftines; but the finall Inteftines ad¬ 
mit no Part of the Excrement: but when the Fas¬ 
ces are accumulated in thofe Parts to fuch a degree 
that they cannot be eafily contain’d, by diftending 
and irritating the Inteftine, it occafions Pain, and 
caufes the Infant to ftruggle, whereby the natural 
Birth is promoted. 

a This Valve has been defcribed by Varolius and 
Bauhine, but moft exactly by *Tulpius, it being 
formed by an Infertion of the Ilium fome way into 
the Colon, in the fame manner as the Duodenum is 
inferted within the Pylorus: the Ilium and Colon 
at their Juncture do not make a right Angle in 
the human Body, as they do in Brutes; but the 
Ilium hangs pendulous a little way within the Colon, 
and being as it were divided in the middle, forms 
the Valve of the Colon, the Aperture of which is 
ftrengthened by an annular Series of mufcular Fi¬ 
bres. The Ufe of this Valve is, to admit the grofs 
and fcecal Parts of the Aliment out of the Ilium 
into the Colon, and to prevent their Return again 
by any Caufe from the Colon into the Ilium; the 
Valve being folded together in fuch a manner, and 
contra&ed by its mufcular Fibres, that nothing can 
pafs out of the large into the fmall Inteftines; as 
readily appears from the Laws of Hydraulics and 
the Strudlure of the Part. Sometimes this Valve is 
lacerated, and becomes paralytic and relaxed, by 
fome Violence or convulfive Motion ; in which 
Cafe the Faeces of the large Inteftines are regurgi¬ 
tated even by the Mouth, which filthy and terrible 
Diforder, is from its own Nature called Miferere 
met. Below the Infertion of this Valve is fituated 
the large Cavity of the Inteftinum ccecum, in which 
the Faeces are convey’d and accumulated. 

5 This 
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3 This perpendicular Afcent of the Colon, and 
Incurvation thereof at the Liver, it being more 
inflected by the fedentary Pofture of the Studious, 
occafions the Faeces to ftagnate, and be retained 
longer *, and during the Putrifadlion of the Faeces 
in this Cavity, they difcharge a confiderable Quan¬ 
tity of elaftic Air, whence flatulent Diforders, and 
the Symptoms familiar to hypochondriacal and 
ftudious Perfons. 

4 Malpighius has obferved thefe Lymphatics in 
the Cells or Appendices of the Inieftina Craffa in an 
Afs, which he law open into their Cavity, for the 
abforbing a turbid or dirty Lymph; they are not 
indeed fo eafily perceived in the human Body, but 
that they are there, is apparent from the Inftances 
we have of Men kept alive a confiderable time 
barely by nourifhing Glyfters; alfo from the Ufe 
of Glyfters made of Honey, Nitre and Water, in 
inflammatory Difeafes * which would hardly be of 
any Service, if there was not a Paffage from the 
large Inteftines into the Blood, no Part of the Li¬ 
quor in the Glyfter being difcharged again ; which 
evidently demonftrates an Abforption of the fame 
made by the Lymphatics: this Lymph is not in¬ 
deed putrid, but is in a State tending to Putrifa- 
<ftion, and is of fome Ufe to the Blood when it 
arrives there. 

5 The Faeces of the Inteftines are not fcetid when 
in the Ilium^ notwithftanding they are pretty dry 
and exhaufted ; but as foon as they have palled 
thro’ the Valve of the Colon, they acquire a putrid 
and faecal Stench, from ftagnating fo long in that 
Part, and from the fermenting Contents already 
in the Inteftine, with which they are mixed; fo 
that from their natural Tendence to Putrifaclion, 
and become alcalious in a warm and moift Place, 
they muft neccffarily put on the fore-mentioned 
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Appearance. This Change being quickly made in 
the Fasces, occasioned Helmont to imagine that it 
arofe from a Ferment refiding in the Appendicula 
Vermiformis, which converted the ufelefs Parts of 
the Food by its Acrimony into Dung; but the 
fore-mentioned Caufes feem altogether Sufficient, 
without any particular Ferment in this Part, which 
ufually contains nothing but a Mucus, difcharged 
by many Simple Glands *, nor do the Fsces become 
putrid and foetid all at once, for they are more fo in 
the Return than in the Colon, and ffcill more fo as 
they arrive nearer the Anus. 

6 There are three ftrong Ligaments detach’d 
from the Appendicula Vermiformis on each Side, 
thro* the whole Length of the Colon, which con¬ 
tract that Inteftine like So many Mufcles, and ter¬ 
minate in the Return •, thefe Ligaments are at leaft 
fix times fhorter than the Colon itfelf, fo that upon 
feparating them from that Inteftine, it becomes 
much elongated, thinner and narrower, its thick- 
nefs being entirely owing to thefe Ligaments : the 
USe of thefe Ligaments is to elevate the Re£tumy 
and contract the Length of the Cohn, or appro¬ 
ximate one end towards the other, by that means 
to contrad it in length, and form it into Wrinkles 
or Cells, which do not confift in a Corrugation of 
the villous' Coat, which is not to be found in the 
large Inteftines, but of the nervous Coat; which 
being Separated from its Ligaments, the Colon be¬ 
comes four times as long as before: this is a Sur¬ 
prising Contrivance, to render the Inteftines capa¬ 
ble of retarding the Faeces, without being of any 
great Length or large Diameter ; for if the Pafiage 
of the Faeces had been dired and open, the Ani¬ 
mal would have been continually difturbed with 
the difagreeable, but neceftary Evacuation of this 
Part i the Colon is therefore formed of a middle 
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Capacity, and replenifhed with moveable Valves, 
fo that it can dilate and make way for the larger 
Faeces, and contract itfelf to the fmaller. Thefe 
Valves are very large in the Colons of Rabbits, 
Hares,Birds, andHorfes, in order to divide and give 
the Faeces a globular Figure; but there are not 
any to be found in the Return. Another Ufe of 
thefe Valves is, to fuftain the Weight of the Faeces* 
and to facilitate their Afcent in the Colon. 

7 The various Inflexion of the Colon in the hu¬ 
man Body, accurately defcribed by Vefalius, is ve¬ 
ry different from that in Brutes ; for the Colon firft 
afcends from its Origin at the right Ilium up to 
the Liver and Duodenum, where it is infledled a- 
crofs^at right Angles under the Stomach towards 
the Spleen ; where being again inflected, it forms 
a Dilatation, which receives the Flatus in hypo¬ 
chondriacal People, and the Fseces of Women 
with Child ; from thence it defends in a rio-ht 
Angle down to the left Ilium, where afending a 
little obliquely towards the right Side, it makes 
its fail Inflection, and forms the Rettum, defend¬ 
ing upon the Os facrum. Hence we obferve, that 
the Faeces are twice obliged to afcend perpendicu¬ 
larly, paffing over the Refinance of four Angles, 
two right, and two acute. In that Curvature of 
the Colon, form’d by its tranfverfe Progrefs from 
the Right to the Left Side, and defending near 
the Spleen, is the Seat of thofe Pains in the Stu¬ 
dious and Sedentary •, which are often improperly 
attributed to the Spleen, fince they proceed from 
the confin’d Flatus diftending the Inteftine, which 
is in the Angle obftru&ed by the indurated and 
accumulated Fteces: which fame Diforder alfo oc¬ 
curs in Women with Child, v/hen the diftended 
Uterus occupies aim oft the whole Capacity of the 
Abdomen. That the Spleen is not the Seat of thefe 
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324 I’he Nature andExpuljion §.109, 

Complaints, appears from their Removal by a 
laxative Medicine, which cannot be fuppofed ca¬ 
pable of extending its Effefts to that Vifcus. 

8 All the recent Parts of Animals and Vegeta¬ 
bles, when confined in a clofe and warm Place, 
putrify and degenerate into a (linking Excrement: 
and as this is the Cafe in the Inteftines, we find 
they undergo the like Changes there; the more 
readily, as the Excrements are charged with ani¬ 
mal Humours, efpecially the Bile, which is of an 
alcalefcent Nature, and tends greatly to Putrifa- 
Clion ; therefore human Excrements afford a vola¬ 
tile alcaline Salt by Diflillation, even tho’ the Per- 
fon was fed only upon acid Food. It is alfo ob- 
fervable the inteftinal Fasces afford Phofphorus in 
the greateft plenty. 

9 This Motion of the large Inteftines is different 
from the periftaltic Motion of the fmall Inteftines, 
by which the latter are kept in conftant and fuc- 
ceffive Agitations or Contractions *, for the Con¬ 
traction of the large Inteftines is mufcular, and 
perform’d only when the Faeces are prefent, ftimu- 
lating by their Quantity and Acrimony, and ceafing 
again when the Inteftines are not irritated by their 
Fasces. 

10 Thefe are large folitary Glands, which dif- 
charge their Mucus by large DuCts into the Cavity 
of the Inteftines. 

11 There are Nerves extreamly fenfible diftribu- 
ted to the laft of the large Inteftines, which ren¬ 
ders the Preffure and Retention of the hard Fteces 
fo intolerable, as to occafion that uneafy Senfa- 
tion or Motion to Stool, which is not properly a 
Pain, but a fort of Convulfion of all the Mufcles 
conlpiring to expel the offending Matter with lb 
much Impetuofity, that the Fasces are frequently 
Incapable of being retain’d behind the Recfum, not¬ 

withstanding 
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withftanding all the Influence of the Mind to pre¬ 
vent their Exclufion. Related to this Motion, is 
the Throws of the Mother in Labour, who is no 
fooner feized by her Labour Pains, than a violent 
Tenefmus follows, with a Protrufion of the Head of 
the Infant to the Mouth of the Uterus, in fuch 
manner, that the Mother is rather tortured with an 
intolerable Conatus than real Pains, A like Cona- 
tus or <Tenefmus is alfo obferved amongft the Inha¬ 
bitants of the Indies, who are fatigued with fuch 
an uneafy Senfation from aVellication of the Nerves 
in the Reflum and Anus by fharp Humours, as to 
oblige them to be conftantly going to Stool, with¬ 
out Effedt, where-ever they are going, till they at 
Jaft perifli in great Mifery with a Convulfion of all 
the Extremities. 

§. 110. The Faeces are then forced into the 

Retturn, which defcends almoft perpendicu- 

larly thro" the Pelvis, and being well lubrica¬ 

ted on its internal Surface, without any Valves, 

and without any mufcular Ligament, by that 
means the Fasces meet with a more eafy De- 

fcent, whilft they irritate its mufcular Fibres 

to contract by their Weight and Acrimony, or 

both. The mufcular Coat of this Inteftine con- 

lifts of ftrong longitudinal Fibres, arifing from 

an Expanfion of the Ligaments of the Colon 

meeting together, inveft all the whole exter¬ 

nal Part of the ReBumy and joining the Extre** 

mity of the Colon and ReBum to each other, 

they alfo contract the Length and Diameter of 

the latter; to do which they are alfo affifted 

by fpiral2 or circular Fibres, whereby the Fas¬ 
ces are driven down even to tht&phi?i3er> flop,- 
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ping at the flefhy Columns and Valves 3 at the 
End of this laft Inteftine. • 

1 When the three Ligaments of the Colon have 
reached the ReEtum, they become expanded, and 
diftribute their Fibres equally over that Inteftine, 
without contracting it into Valves: Thefe elevate 
and fuftain the ReEfum fo ftrongly, that if it ever 
fufters a Prolapfus, it is always by way of Inver- 
fion. 

a Thefe longitudinal and fpiral Fibres affift each 
other in their ACtion ; the longitudinal Fibres draw 
the Inteftine backward over the Fasces, and elevate 
it after they are difcharged, to prevent a Prolapfus 
Ani, while the fpiral Fibres do by this Contracti¬ 
on protrude the F^ces forward. It is alfo ob- 
fervable, that this Motion of expelling the Fasces, 

is never retrograde or reverted, as that of the fmall 
Inteftines frequently is. 

3 Thefe fimple and compound Valves at the Ex¬ 
tremity of the Anus, have been accurately defcri- 
bed by Morgagni in his Acherfaria Anatomica III. 
Fig. I. 

§. hi. Then the large, thick, flelhy, and 
orbicular or ovalJphinEler1 Mufcle of the Anusy 
embracing the End of the ReElum, being re¬ 
laxed 2, the elevating Mufcles are next contra¬ 
cted, whofe Fibres are inferted under the for¬ 
mer, arife from the infide of the Os Pubisy 
Ifchium and Sacrum y confid ing of many ftrong 
converging Fibres, which being inferted under 
the SphinEler, are extended to the very End of 
the Anusy which they dilate and elevate 3 by 
which means the F&ces are more expofed to 
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the Prefliire of the Peritoneum and circumja¬ 
cent Parts above the Pelvis; then the Pelvis 
being ftriClly compreffed by the Air infpired3 
retained, and rarefied in the Thorax, together 
with the Contraction of the Diaphragm and ab¬ 
dominal Mufcles, the Faeces meet with a ready 
Defcent thro’ the Return, whofe Sides are 
plentifully lubricated with a foft Mucus 3, prert 
fed out from its numerous Cells and fmall 
Glands by the Faeces; which being now ex¬ 
cluded, all the preceding are relaxed, and the 

fphintfer Mufcle alone is ftrongly contracted. 
The large Quantity of Fat 4 which inverts this 
Inteftine on every Side, with the ample cir¬ 
cumambient Space fill’d with nothing but fort 
Fat, render it very well adapted to receive and 
retain the Faeces to be expell’d, 

* It has been controverted amongft Anatomifts, 
how it cou3d be poffible that the Sphincter fhou’d 
retain the Faeces, fince Bernoulli has demon ft rated 
that an annular or circular Mufcle cannot be con¬ 
tracted above one third Part of its Diameter j but 
the Sphinoler-Mufcle of the Anus is not a Line with¬ 
out Breadth ; but being contracted, it forms its 
large internal Membrane into Rugce, which pro¬ 
truding into the Cavity of the Inteftine, fills up 
its Space, and prevents any thing from efcaping. 
Anatomifts are ufed to defcribe the Elevatories Ani% 
as ariftng from each Side of the Anus, and termi¬ 
nating in the Margin or Extremity of the Reftum% 
which is falfe, for they arife before from the Os 
Pubis, and behind from the Os Sacrum; alfo on each 
Side from the Oja Illia *, from whence defending, 
their mufcular Fibres in veft the whole Surface of the 

Y 4 Re Slum * 
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Return j fo that they not only elevate, but alfo 
ftrongly dilate the fame j which has juftly been ob- 
ferved oy Bidlow, Cow per, and Santorini. 

a The Spbinbler-Mufcle of the Anus is not relax¬ 
ed by the Will j I even much doubt whether the 
Mind iias a confiderable Influence upon, any of the 
Sphincters *, it is relaxed or opened, by becoming 
Paralytic, from the Preflure of the Fseces; fo that 
being deprived of its Inflt-x of the nervous Fluid, 
it cannot exert its wonted Reflftance, efpecially as 
the Diaphragm prefles down all the Vifcera of the 
Abdomen with a confiderable Force, which at laft 
terminates or abls only upon the Sphintler. The 
Force of the retained Air in Infpiration ought alfo 
to be allowed a Share, with the forcible Depreflure 
of the Diaphragm, in expelling the Faeces, which 
always ceale to be difeharged upon Expiration ; fo 
that as the Fcetus does not refpire, it alfo does not 
difeharge its Faeces by the Anus, whilfb inclofed in 
the Uterus \ and if it difeharge any Faeces thro’ the 
Uterus in the Birth, we may be certain it has 
breathed, and that if it be not inftantly delivered, 
it will not long furvive ; in this Action therefore 
the Air, which is taken in with a ftrong and deep 
Infpiration, is retained and rarefied in the Lungs; 
the Glottis being clofed, and its Expiration prevent¬ 
ed, whilft it abbs upon the defeending Diaphragm, 
which prefled down the Stomach, Liver, and all 
the Inteftines upon the Pelvis, which being furnifh- 
ed with no antagonifing Mufcles, receives the Force 
of all the other Parts of the Abdomen, whereby the 
Urine and Faeces are expelled with a confiderable 
Force. 

3 There are in this Part abundance of very large 
mucous Dubts, or Lacuna, into which a Fiftula of 
the Anus often infinuates, and becomes very obfti- 
nate, conluming all the Fat of this Inteftine, info- 

much 
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much that its Sides become inflamed and ulcerated, 
by rubbing againft each other, without any Lubri¬ 
cation ; but the Sphinfter itfelf is feldom corroded, 
except in the Venereal Difeafe. If this Mucus is 
wanting, as it frequently is in Infants, the Child is 
in danger of perifhing, if an oily Glyfter be not 
injedted, to lubricate the Excrement, which is then 
indurated and dried like Chalk. Alfo in the blind 
Piles the acute Pain may be prevented by injecting 
half an Ounce of Oil before going to Stool, which 
Experiment has never mifcarried in all the Patients 
who have had the fame adminiftred by my Ad¬ 
vice. 

4 The Inteftinmn RcBurn is very fat, infomuch 
that it is vulgarly called by Butchers the fat Gut, 
which is even fo in emaciated Subjects; befides 
which it is alfo furnifhed with numerous mucous 
Glands, whofe Contents are prefled out by the Con¬ 
traction of the longitudinal Fibres, which fhorten 
the Inteftine. 

§. 112. From hence appears what Materials 
compofe the F^ces; and whether they do not 
confift in Part of the ufelefs Superfluities of the 
Bile*, jBlood2, Mucus, Saliva, Lymph, and 
pancreatic Juice; the Caufe 3 of their Forma¬ 
tion into Excrement; and whether it be from 

a Stercoracious Ferment 4, or Part of the Fas¬ 

ces before retained; why the Inteftines are 

more copioufly replenifh’d with fmail Glands 5 
and Mucus, as they are nearer their Extremi¬ 

ty ; of what Ufe is the Appendicuja Adipofce 6 

of the Colon and Redlum; why ftrong People 

are cojlive 7, and their Fasces few, light, and 

indurated; and why fuch are frequently fub- 

jebt 
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jedl to the Piles8 why expelling the Fasces 
alfo difcharges the Urine 9 j why thofe who 
have a Stone10 in their Bladder are troubled 
with a Penefmus; why People who have Dy- 
fenteries are fo frequently troubled with the 
Strangury11; and why a Strangury is often 
accompanied with a Tenefumus 12 } and laftly, 
why the Return is fufpended freely *3, with¬ 
out being connected to any Bone or Mufcle in 
a large Cavity, filled only with Fat. 

1 Helmont ftrenuoufly denies that any Part of 
the Bile is difcharged with the F^ces, or tinges 
them ; but their yellow Colour is a fufficient Proof 
of the Bile being prefent, as it is a common Ob- 
fervation, that the ftronger the Bile, the deeper 
yellow is the Fasces ; and the weaker the Bile, the 
paler are the Faeces -9 fo that in the Jaundice they 
are often whitifh, or Alh-colour’d. 

5 There are many Arguments to prove that the 
Blood itfelf difcharges its excretnentitious Parts by 
the Inteftines. As, (i.) The lax Structure of the 
mefenteric Veffels, tranfmitting . the ceraceous In- 
jedtion into the Cavity of the Inteftines. (2.) Their 
frequent Inofculations with each other; fo that by 
injecting one Trunk, all the reft are diftended. 
(3.) The Meconium in the Foetus, which feems to 
be rather formed from the Blood than the Liquor 
of the Amnios, which has been attenuated by tins 
Adlion of fo many Vefiels, and is much more fub- 
til than the Blood itfelf; tho* the Meconium abounds 
fo as to fill all the large Inteftines, and is fo fecu¬ 
lent as to refemble Opium. Alfo, (4.) The De¬ 
puration of the Blood by the Inteftines, which is 
fo ftrongly promoted by the Exhibition of brifk 
Purges, which excite frequent and copious Dif¬ 

charges, 
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charges. There are alfo other Reafons to prove 
that the Liver, Spleen, and whole Mafs of Blood, 
may be freed from their noxious Parts by the In¬ 
teftines ; which was the Opinion of the Ancients. 
We are alfo furnifh’d with another Argument from 
fad Experience; for fince the Invention of the tri¬ 
angular Dagger, called a Bayonet, there have been 
frequent Inftances of Wounds dividing the Inte- 
ftines ; in the Cure of which, nothing was more 
neceflary than fupplying the Patient with Aliment 
affording little or no Faeces, till within the Space 
of fourteen Days the Inteftines were again united ; 
this was performed by feeding the Patients with 
Broth only, by which means there were no Faxes 
difcharged for the Space of 14 or 21 Days ; at the 
end of which time, when the Excrements were 
voided, they appeared like Meconium, proceeding 
chiefly from the animal Humours difcharged into 
the Inteftines. 

3 By draining the Aliment of all fuch Parts as 
are aceflent and nutritious, the Remainder being 
conftantly fupplied with animal Juices, tending to 
Putrifa6lion with the addition of Heat and Reft; 
whence it follows, from their own Nature and 
fpontaneous Changes, that they become putrid and 
excrementitious. 

4 According to the conftant Obfervation of Hel- 
mont, who could never find foetid Excrement in the 
Ilium, nor any Contents of the Colon which were 
not foetid; he therefore fought for the Caufe of this 
Change in the Confines of the Ilium and Colon * 
and as he was previoufly biafs’d with the Notion 
of Fermentation, he fuppofed a yellow Ferment in 
the Ccecum which putrified the Fasces ; and return¬ 
ing to the Kidneys, tinged the Urine of a yellow 
Colour ; which, he fays, Galen wrongly attributes 
to the Bile. But that Gentleman feems either ne¬ 

ver 
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ver to have read the Writings of Harvey, or elfe 
he perufed them when he was too old to change 
his Opinion; but he might have known that all 
Vegetables, even the mod acid, putrify only by 
ftagnating in a clofe, warm, and moift Place. 

5 Becaufe the Faeces are drier, harder, and more 
acrimonious, as they approach nearer to the Ex¬ 
tremity of the Inteftines. 

6 The cellular Coat is more confpicuous in the 
large than fmall Inteftines, and is more plentifully 
fupplied with Oil between their external and muf- 
cular Coat; but the Omentum is wanting to thefe 
Inteftines, and their mufcular Fibres require more 
Lubrication; without which their nervous Coat 
would be injur’d by the Attrition of the hard F^- 
ces, not without danger of Inflammation or Exco¬ 
riation \ we therefore meet with a Portion of Fat 
about the Anus near an Inch thick, which being 
diflolved by Heat, tranfudes into the Cavity of the 
Inteftine, to lubricate its internal Surface with the 
Faeces, that their Attrition might not produce 
Pain, Inflammation, or Ulcer ; and accordingly 
we obferve that fat People are feldom troubled 
with the Piles, but lean Perfons very often. 

7 It is a commonly receiv’d Opinion, that it is 
more healthy to be loofe than coftive ; and many 
being prejudiced with that Notion, are continu¬ 
ally irritating their Bowels with cathartic and lax¬ 
ative Medicines, by which means they become 
infenfible and fluggifti to the natural and weaker 
Stimulus of the Bile ; but it is certain, contrary to 
this Opinion, that the digeftive Organs are always 
ftronger, in proportion as the Faeces are harder, 
lighter, and more figur’d ; for that is a certain 
Token that all their ufeful Juices have been ab- 
forbed by the Ladteals. Nor is there any room 
to fufpeft Danger from a Conftipation of the Bow¬ 

els 
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els for the Space of fix, or even twelve Days, if 
the Abdomen appears foft, and not minified, and 
the Appetite ftrong in the mean time * whereas a 
fluid State of the Fceces denotes, and is a caufe of 
Weaknefs j it fignifies that the Aliment has been 
a£ted upon by a Force too weak in the digeftive 
Organs, whence a great Part of the Chyle is loft, 
and difcharged with the F^ces; but the hard and 
dry Fseces are lighter than foft and fluid, becaufe 
the Bread, &c. of which they are compofed, are 
lighter than Water ; but the Faeces of People in a 
Dyfentery fink to the bottom of Water ; dry Fae¬ 
ces, without a Tumour of the Abdomen, are there¬ 
fore healthy, and fignify that the Aliment is per¬ 
fectly digefted or attenuated, affording a large 
Quantity of Chyle to fupply the Blood and all the 
other Juices, affording very few Faeces. To this 
Place belongs the Obfervation of San hi or ins, that 
Perfpiration being increafed, the other Excretions 
are diminifhed ; and the contrary. 

8 This Propofition, notwithstanding its Truth, 
feems to be a Paradox. We find that Women 
have a falutary Difcharge of Blood from their 
Uterus every Month, which frees them from a 
Plethora, and prevents many confequent Diforders * 
in like manner there is no reafon why a fimilar 
Difcharge of fuperfluous Blood in Men fliould not 
he equally ferviceable. The Italians, Spaniards, 
and Dutch, congratulate their Friends upon the 
Acceffion of a large hemorrhoidal Flux in Difor¬ 
ders ; and when the hemorrhoidal Difcharge is 
either diminifhed, or wholly fupprefled, violent 
Head-achs, and many other Diforders follow. Alio 
if bleeding at the Nofe is ufeful to a plethoric 
young Man, why may not the like Difcharge in 
the Piles prove of the lame Ufe ? Our next Bufi- 
nefs is to explain why healthy and ftrong People, 
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who are ufually coftive, are more fubjeft to the 
Piles than others •, in them the hard and globular 
figur’d Faeces filling the whole Cavity of the In- 
teftine, cannot be difcharg’d without violent ftrain- 
ing •, fo that by the flrong Preflure of the Dia¬ 
phragm and abdominal Mufcles upon the Retium 
to dilcharge its Faeces, the Veins diftributed upon 
the Surface of that Inteftine are ftrongly compref- 
fed, and their Blood ftopt in its Paflage ; fo that 
being ftill drove forward by their Artery into them, 
they are more diftended with Blood ; and being 
almoft deftitute of Elafticity, they remain dilated 
even after the Preflure ceafes, which occafions va- 
ricofe Tumours or Knots, continuing diftended 
with thick Blood ; which upon a Repetition of the 
former Preflure burft, and difcharge a Quantity 
of thick and dark-colour’d Blood, which is called 
the open Piles; but while the varicole Tumours 
remain entire, they are call’d the dry or blind Piles. 
If the Coats of the Veins were thick and ftrong, 
the Piles remain blind, or dry, with great Pain ; 
but if they were thin and weak, they break eafily. 
Men of Letters are frequently lubjedt to this Dif- 
order from a Conftipation of their Bowels ; whence 
arifes Pain and many bad Symptoms, in thofe Per- 
fons whofe Nerves are eafily diforder’d from the 
fmalleft Caufes of any other kind ; thefe will find 
the moft Benefit by injefting an Ounce of Oil into 
the Anus before they go to ftool, ordering them to 
abftain from warm, dry, and aftringent Food, and 
to eat frequently of Garden Fruits. Women are 
feldom diforder’d with the Piles, except when they 
are near Lying-in, when the Uterus, which is then 
greatly diftended, comprefles the hemorrhoidal 
Veins. 

9 Becaufe the lame Force of the Diaphragm and 
abdominal Mufcles which difcharge the Faeces, 

will 
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will alfo comprefs the Bladder; but the fame Force 
which difcharges the Urine, will not alfo expel the 
Faeces becaufe the Bladder may be emptied by a 
lefs Prefiure than what is required to overcome the 
Refiftance of the Sphinffier Anu It is alfo obferva- 
ble, that fome of the Fibres of the Elevatores Ani 
inveft Part of the Urethra, and proftrate ; whence 
it frequently happens, that the Mucus of thofe Parts 
is frequently prefied out at the fame time when the 
Fasces are difcharged *, which is a Cafe occurring 
in the moft healthy Men, without any Caufe of a 
Gonorrhoea^ which is frequently fufpe&ed by Phy- 
ficians. 

10 Becaufe the Neck of the Bladder is incumbent 
upon the Reftum, by which means the Refiftance 
of a Stone ftimulates the Rettum, the fame as hard 
Fasces.* X 

11 From a fharp Matter lodg’d in the Interftices 
of the Anus, which corroding the Re Bum, puts 
it into a convulfive Motion , which by Continuity 
of Parts is communicated to the Bladder, whence 
a Strangury is frequently met with in Dyfenteries ^ 
but a Strangury is alfo fometimes occafioned by 
hard Faeces flopping in the Reftum, and prefling 
upon the Neck of the Bladder, which irritates it 
in the fame manner as a Stone. 

14 The Bladder contradling itfelf with a great 
Force to difcharge its Contents, is formed into a 
globular Figure; and being incumbent upon the 
Anus, gives the Senfation of hard Fasces j befides 
which the Bladder is alfo irritated and follicited to 
difcharge its Contents by the Acrimony of the 
Urine, as we have fometimes obferv’d from drink¬ 
ing new Ale; which Irritation is communicated 
by a Confent of Parts to the Reftum, which is 
nearly attach’d to the Neck of the Bladder and 
Urethra, 

*3 The 
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n The generality of the fofter Parts of the hu¬ 

man Body are conftantly attach’d or fix’d to fome 
Bone, only the Uterus and Retlum are at liberty 
on every fide ; which was neceflary, that they 
might be equally and largely dilated. When a 
Perfon has 'been conftipated for the Space of above 
fix Days, the hard Faeces are fometimes fb com¬ 
pacted together in the Refitum, that they dilate it 
like a Ball, and prevent the Paffage of any Gly- 
fter *, in which Cafe the hard Faeces are to be ta¬ 
ken out with an Inftrument, and afterwards a 
Glyfter injeded. 

Concerning the ASlion of the Mefentery 

on the Chyle. 
§• 1 J3*r I ^HE Chyle (§. 105.) being impel- 

led into the open Mouths of the 
Ladieah1 (§. 103.) by the periftaltic Motion 
(§. 103, 104.) is by the fame Motion and Pret 
fure of the abdominal Mufcles and Diaphragm 
impelled forward towards its Receptacle, But 
lince we are taught by many Experiments, that 
the Ladeals open obliquely 2 into the Cavity of 
the Inteftines, their Mouths being extremely 
fmall, we are allured that only the more white 
and fluids Part of the Chyle, feparated from 
the more grofs, ramous\y fibrous, and yellow, 
or afh-coloured Part, enters by their Orifices, 
which pafs immediately thro* the mufcular 
Coat of the Inteftines, and terminating in 

larger % 
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larger 5 Veffels under the external Coat of th§ 
Inteftines, proceed towards the Mejentery 

T As foon as a Particle of the Chyle has enter’d 
an Orifice of the LaCteals, it meets with a Valve 
which feparates it from the Inteftine, and prevents 
it from returning back ; the Chyle is alfo drawn 
in by means of tfiefe Valves, as if it were in a fort 
pf Vacuum. 

a That the LaCteals have an oblique Infertior* 
into the Inteftines, is evident ; becaufe neither 
Water nor Wind can be forc’d out of the Inteftines 
into them *, and becaufe their Orifices and firft 
Progrefs cannot be leen even with a Microfcope, 
From this Obliquity of their Infertion it happens, 
that the Inteftines being diftended, tranfmit no¬ 
thing into the laCteal Veffels ; but when the Inte¬ 
ftines are contracted and render’d fihorter, that 
Part of the Chyle intercepted by the Rugce of their 
villous Coat, is compreffed ; and at the lame time 
the mufcular Fibres being contracted, the Chyle 
is retained in the Villi of their internal Coat ; i^ 
the next Inftant, when the mufcular Fibres are 
relaxed, the Chyle in the LaCteals which pafs thro9 
the mufcular Coat, runs toward their cellular Coat; 
$nd thus by the fueceftive Contraction and Preffure 
of the mufcular Coat of the Inteftines upon the 
Origin of the LaCteals, one Part of the Chyle 
drives the other forward towards the Mefentery. 

3 A great Part of the Food with which we are 
nourifhed being converted into Chyle, is form’d 
into Globules, which are yet much lefs than thofe 
of the Blood•, thefe Globules have been obferv^d 
by Lewenhoeck in Wine, Ale, and Dough: fphe~ 
rical Particles can more eafily enter the cylindrical 
Orifices of the LaCteals, as they are of a lefs Dia- 
meter, and more compacted by the Power of the 

0 dijgeftiv§ 



3 3 8 ASlion oj the Mefentery §.114. 
digeflive Organs, the Parts of the Chyle becom¬ 
ing lefs porous or more denfe by Attenuation and 
their white Colour, joined with their fmooth Sur¬ 
face, is a Mark of Denfity. 

4 Thus it is manifeft, that a Feather or Piece 
of Wool fwimming in a Fluid, will never pafs 
thro5 a narrow Aperture ; but only fuch Subftances 
as are more denfe, or contained under a lefs Sur¬ 
face, will make their way into and through fmall 
Orihces. 

5 Immediately above the Inteftines, and fome- 
times even in their cellular Coat, there are Ladfeals 
vifible to the naked Eye, and large enough to ad* 
mit a Probe, as Ruyfch informs us, and Nuck has 
delineated. 

6 It is not every Anatomift that give? us a true 
Idea of the Structure of the Mefentery. The Pe¬ 
ritoneum invefting all the Vifcera of the Abdomen, 
alfo covers the Aorta, Vena Cava, and Nerves. 
When the VefTels ftrike off from the Loins, they 
do not perforate, but are intercepted in a Redu¬ 
plication of the. Peritoneum \ thefe Veffels are the 
fuperior and inferior mefenteric Arteries, with the 
Receptacle of the Chyle, and correfponding Veins 
leading to the Cava. This Reduplication of the 
Peritoneum alfo intercepts and fuftains the ladteal 
Veffels and Branches of the Vena Porta. 

§. 114. Hence it appears, why a great va¬ 
riety of acrimonious, hard, and (harp Subftan¬ 
ces, which are fwallowed, prove moffenjive1 
to human Bodies, and no ways detrimental to 
their Health 5 and if we compare the Stru¬ 
cture 2 of the Oefophagus, Stomach, and Inte¬ 
rlines, with that of the other Vifceray they will 
appear very different; As for inftance^the Large- 
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nefs or Difproportiort of the Cavity of the In- 

teftines with the narrow 3 Orifices of the La- 

£teals which thence arife; to which we may 

add the Aptnefs of the fmall Sphincters 4 at the 

Mouths of the Ladteals, to he contracted by 

acrimonious Particles, which guards them 

from a too eafy Admiffion of fuch Humours. 

1 Thus we feed on almoft all Sorts of Subfhm- 
ces *, but were many of them to enter the Blood* 
they would become Poifons; ibme Parts of the 
Chyle are acrimonious, hard and vifcid, others oily* 
and rancid, and yet we receive no Injury from ei¬ 
ther. 

a Their Compofmon being of tough and ftrong 
Membranes, which ftrongly refill the Action and 
Injuries of other Bodies, infcmuch that boiling the 
Inteftines for the Space of ten Hours does not difi 
folve them j nor are they digefted after they have 
undergone the Actions of the Teeth and Stomach 
of a voracious Dog. The internal Coat of the In- 
teftines of Sheep, &c. remain tough and whole? 
after they have been boiled long enough to render 
the minc’d Meat within them foft and tender; as 
in Bolognia-Puddings, Saufiages, OV, There is a 
great difference between the tough Confidence of 
the Inteftines when formed into Cat-gut or elaftic 
Fiddle-firings, and the foft Subftance of. the Li¬ 
ver, which crumbles between one’s Fingers. 

3 Which only tranfmit fuch Parts of the Aliment 
as have before been form’d into Globules, of a de¬ 
terminate Size, by the digeffive Organs; all Parti¬ 
cles of any other Figure, coming obliquely upon 
the Mouths of the Ladteals, being excluded * and 
if they are acrimonious, they ftimuiate their mem¬ 
branous Mouths or. Sphinders to Contradbiotu 

* Z 2 * There 
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4 There are a vaft Number of Nerves, and thofe 
extremely fenfible, diftributed to the Inteftines, 
which are eafily vellicated by any thing acrimoni¬ 
ous *, thefe contrail the whole Capacity of the In- 
teltines, as well as the fmall Orifices of the La- 
dteals, whereby they refufe Admittance to acrimo¬ 
nious and injurious Subftances *, which Office is by 
Helmont attributed to his Arckezus, By the fame 
Contradtion they alio prefs out a Lymph from the 
ultimate Brandies of the mefenteric Arteries, to 
mollify and dilute the acrimonious Food. If a 
Grain of Salt Tips into the Lungs, it occafions in- 
ceflant coughing *, if any thing alike acrimonious 
ffiould penetrate to the Brain, it will there occa- 
fion furprifing Commotions. We fee that Wine 
affedts the Tongue with a pleafant Acidity, but if 
a little of it falls into the Eyes, it produces great 
Irritation till it is waffi’d out by the Flux of Tears. 
The whole Surface of the Skin is alfo corrugated 
or contracted into numerous fmall Tubercles by 
the Adtion of injurious Cold, vffiereby the Orifices 
-or Sphincters of the Pores are contracted, the Air 
.excluded, and their contained Fluids, which would 
have been difeharged in a warm Air, are thus re¬ 
tained. So it is alfo in the Inteftines, Poilons do 
not enter the ladteal VefTels *, but being mix’d with 
the Chyle, are excluded by their Sphincters, be¬ 
ing afterwards difeharged by the convulfive Irri¬ 
tation which they excite. 

§. 115. The feveral Caufes which impel the 
Chyle into the Ladteals (§. 113.) ftill continue 
to protrude1 ffefh Chyle, and prefs forward 
what was before received, by which means the 
Chyle is forced thro’ the Ladteals, feated in the 
cellular Subftance of Ruyfch, between the Du¬ 

plicatin'? 



g. 115. on the Chyle. 341 

plicature 2 of the Mejentry, where it is detain¬ 
ed from flowing back again by iemilunar Valves 
fix’d by Pairs 3 in the Ladeals, and its Courie 
determined towards the Loins. 

1 The lafteal Veffels pafs through the mufcular 
Coat of the Inteftines, and creep along the cellular 
Coat, without perforating the external; fo that 
having reach’d the cellular Subftance of the Me- 
fentery, they are by that defended and lubricated 

in their Courfe. 
The Force which firft imped’d the Chyle into 

the La&eals, feems to ceafe where thofe Veffels 
perforate the mufcular Coat of the Inteftines, where 
it is protruded forward by lucceflive Supplies of 
fucceeding new Chyle, whilft its Return is prevent¬ 

ed by their Valves. 

3 Thefe Valves fuftain the Weight of the Chyle 
in its Afcent, and prevent it from returning back 
the way it came; they appear to be fo numerous 
and ftrong, that Mercury being injedted by the 
Ladteals, could never break thro’ their Refiftance, 
fo as to pafs into the Cavity of the Inteftines; nor 
can Air be forced thro’ thofe Veffels into the In¬ 
teftines by inflating the thoracic Dudt and Ladteals, 
&c. Thefe Valves alfo prevent the preceding 
Chyle from obftrudting the Progrefs of that which 
follows; fo that the Chyle meets with lefs Refift¬ 
ance in its Progrefs, proportionable to the Number 
of Valves; and the Space between the two preced¬ 
ing Valves being emptied, makes a fort of Vacuum, 
into which the fucceeding Chyle flows without any 
Refiftance -, and in this refpeft they feern not to 
differ from thofe in the Lymphatics which were de- 
monftrated by Ruyfch in his younger Days; not- 
withftanding his Antagonift Bilftus, who being not 
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fkill’d in Phyfic, tho’ well verfed in living Diffe- 
dtions, maintain’d that the ladteal Veffels had no 
Valves, and that Flatus might be eafily drove thro* 
them into the Interlines from the Receptacle ; but 
Ruyfch ty’d a ladbeal Veffel of a Horfe lately kill’d 
in two places, and inferted a fmall Steel Tube, 
made by our Countryman Mujfchenbroeck, and in¬ 
flating it with Air, dry’d and inverted it, and de- 
monftrated double Valves. 

$. 116. The Ladteals in a human Mefente- 
ry being extremely minute at their Origin, 
unite and meet together in acute Angles, form¬ 
ing larger1 Veflels 3 which Veffels afterwards 
recede from each other, and forming a Sort of 
Iflarids, they meet together again, and uniting 
in their Progrels, they form ftill larger Veffels j 
all which are furnilhed with many diflindt 
Valves. In thefe Veffels, call’d Ladteals of the 
firft Order, the Chyle is more perfectly mixed, 
attenuated2, and rendered more fluid. 

1 Hence the intimate Mixture, Uniformity, and 
Attenuation of the Chyle in thefe Veffels \ for if 
different Juices, conveyed by feparate Canals, at 
laid return into one Veffel, they will undergo an 
intimate Mixture : but this Communication of the 
•ladteal Veflels with each other is often repeated, by 
which means their Mixture is render’d ftill more 
uniform ; which it would not be if the Veflels ran 
parallel, or had but one Communication with each 
other: thus if two Veffels, conveying different 
Fluids, communicate with each other but in one 

.part only, the Liquors will flow out of their con¬ 
taining Tubes diftindt in their Direction and Co- 

; , lours. 
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lours, the Red by itfelf, and alfo the Blue , or they 
will be but half mixed, half of the blue Liquoi 
flowing thro3 the red Veffel, and half of the red 
thro3 the blue: but if the Tubes frequently unite, 
feparate, and again communicate, the juiquoi will 
be of one Colour in both of them. In the fame 
manner the Chyle, which conies feculent fiom the 
large Inteftines, meets and mixes with the more 
mild and fubtil Chyle of the fmall Inteftines, lo as 
to form one ftmilar milky Fluid. 

a If a Liquor be moved with a very great Velo¬ 
city, its Parts will not be divided or attenuated 
without the Refiftance of fome Solids, upon which 
the Parts of the Liquor may impinge, and be di¬ 
vided from each other *, and this is admirably well 
eifefired by the Angles of the Veffels: for' if one 
Veffel be divided into two Branches, its contained 
Liquor will flrike upon the Angle of its Divifion, 
and be thereby attenuated; and thus the Chyle is 
prevented from congealing or running into Gi ume~> 
by its flow motion thro3 the Lafleals: by inerca- 
fing the Contadt of Particles, they attract and ad¬ 
here to each other more flrongly, and thence loie 
their Motion ; but if their Contad be perpetually 
changed, and the Particles feparated, they will not 

concrete together. 

§.117. The Ladteals being thus diftributed 

thro* the Mefentery, fome in right Lines, o- 

thers in oblique ones, varioufly interfedting 

and inofculating with each other, proceed to 

the very foft and fcattered Glands1 difperfed 

thro’ the middle of the Mefentery 5 and meet¬ 

ing together in thefe Glands, which they pene¬ 

trate2 and invefl 3, they pafs out again from 
them in larger and lefs numerous Branches, 
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diftended with the Chyle, now render'd more 
fluid and diluted. Thefe Ladteals, which con-* 
vey the Chyle to the Receptacle at the Loins, 
are alfo furnifh’d with many diftindl Valves, 
and are denominated Ladteals of the fecond 
Order. 

* Eufta chilis was the firft that defcribed thefe 
Glands, which he did fo well, that Ruyfch with 
his Injedtion, and the other minute Anatomifts, 
could make but little Improvement therein *, they 
are ufually difbibuted in the huinan Mefentery, 
wi hout dbferVing any conftant or regular Order, 
only they ufually adhere to the Sides of the Blood 
Veffels at their Ramifications, as Euftachius has 
accurately expreffcd in his Figure of them. Thefe 
Glands gradually fhrink and difappear in old Peo¬ 
ple, info much that I and my Friend Ruyfch could 
fcarce perceive any Remains of them in the Me¬ 
fentery of an old Woman which he injedled. And 
the fame has been alfo obferved by Ruyfch, not 
only in the Glands of the Mefentery, but alfo in 
the Glands of the Breads, 'Phymus, &c. but with¬ 
out any evident Caufe. The Glands of the Mefen¬ 
tery are fo foft, that they may be fqueez’d to pie¬ 
ces by the Fingers. In the generality of Brutes 
thefe Glands are not difperfed thro’ the Mefentery 
as in the human Body, but colledled into one large 
Gland, which being fixed in the Center of the 
Mefentery, adheres to the Loins, and was by Afei- 
lius called Pancreas, from its Similitude to that 
Gland ; and other fucceeding Anatomifls alfo ad¬ 
ding the Name of its firft Defcriber, have called it 
Pancreas Afcllii. So that Brutes have but one Or- ' 
der of Ladteals, the Structure of the other Parts 
of their Mefentery being different from that of the 
human, . 

? This 
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* This is demonftrated by the remarkable Ob- 
fervation of Nuck, made in the Body of a Clown , 
who being kill’d at a public Feafting, was pub¬ 
licly opened by Order of the Magiftratcs, to dis¬ 
cover the nature of his Wound. In this Subjed 
the Mercury which was injected into the Ladeals 
of the firft Order,penetrated the mefenterie Glands, 
and fill’d feveral of their Veffels, palling afterwards 
into the Ladeals of the fecond Order, beyond 
them. Wc do not know of any Anatomift that 
has defcribed this Strudure before Nuck, which 
has been univerfally received by his SuccelTors. 

3 All the Ladeals enter fome Gland or other of 
the Mefentery, but in their Paflage they ride over 
and inveft fome Glands without entring them ; and 
Other Glands they pafs under in the feme manner ; 
but at thofe Glands which they penetrate into, 
they are not loft, but come out again at the op* 
pofite fide of the Gland which they enter’d. 

§. ii8. From hence it appears, that nothing 
is feparated from the Chyle by the mefenterie 
Glands; hut that the Chyle is by them dilu~ 
ted1 with Lymph, and rendered more fluid in 
its Paflage. 

* It has been the Opinion of fome confiderable 
Anatomifts, that the moft fubtil Part of the Chyle 
was abforbed by the mefenterie Glands, the Re¬ 
mainder palling on thro’ the Ladeals of the fecond 
Order *, but if any thing Was feparated from the 
Chyle in thofe Glands, it muft either be of a thin¬ 
ner or thicker Confidence than the Chyle itfelf 5 if 
it was thinner, the Remainder of the Chyle would 
be more infpifiated, which is contrary to Expe¬ 
rience, by which we find that the Chyle in the 

Ladeals 
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Ladteals of the fecond Order is more dilute *, if it 
was thicker, it would then require Veflels to con¬ 
vey it much larger than are thole of the Lympha¬ 
tics, and confequently they would be fubjedt to our 
Obfervation or Infpedtion. 

§. 119. That the Chyle is thus diluted ill 

the mefenteric Glands, will more evidently 

appear, if we confider, that thefe hollow1 

Glands are every where fuppliea v/ith Arteries, 

diftributed up and down in a particular man¬ 

ner, and not wound up in a Bundle; that they 

are alfo fupplied with many Nerves, and re¬ 

ceive the Lymphatics, with their Lymph, 

from many Vifcera of the Abdomen; which 

mixing with the Chyle in thefe Glands, dilutes 

it, and renders it more fluid; the Chyle may 

alfo be diluted in thefe Glands by a thin Hu¬ 

mour, feparated from the Extremities of the 

Arteries, diftributed in their Cavities; which 

feems probable, from the Experiment of Cow- 
per> who tells us, that Mercury injedted by 

the mefenteric Arteries entered the Ladteals. 

1 The Strudture of thefe Glands has been much 
controverted by Anatomifts. Nuck will have them 
to be of a reticular Texture, bound up in a common 
Integument. Malpighius fuppofes Follicles or Cells 
interfperfed between the reticular Texture of Fi¬ 
bres, which arife from the common external and 
ftrong Membrane which inveft thefe Glands, which 
Cells he tells us are cover’d with the fmall Arteries 
diftributed upon their Membranes *, he fuppofes 
thefe Cells receive and retain a Liquor, which is 
.difchar.ged by the .excretory DudLs in thefe Glands 

into 
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into the Lafteals of the fecond Order. Ruyfch in¬ 
forms us in his later Obfervations, that many 
fmall Arteries enter the mefenteric Glands, and be¬ 
ing diftributed into exceeding fmall Branches, ter-, 
minate at their ultimate Divifion in fmall fpherical 
Bodies like Grapes, which he alfo takes to be fmall 
Veffels. The Opinion of Malpightus and Ruyfch 
appear not to be repugnant to each other *, but 
there feems to be fomething concealed in their 
Structure, which we have never yet been able to 
difcover j however, it is more than probable that 
the mefenteric Arteries difcharge a Liquor at their 
Extremities, which mixes with the Chyle, or elfe 
there would be no neceffity for fuch a Number of 
them to be diftributed to fo fmall Glands •, which 
is alfo fupported by Cowper’s Experiment; by 
which it appears that there is a free Paffage thro9 
the mefenteric Arteries into the Ladfeals. But 
there has been alfo particular Veins lately difcover- 
ed by Ruyfch, and defcribed in his excellent ana¬ 
tomical Collections, delineated in a Copper Plate, 
which he added in a Letter to myfelf*, thefe 
Veins pafs under the mefenteric Glands, and ieem 
to carry back the fuperfluous Part of the nutriti¬ 
ous Blood. 

§. 120. The Chyle is therefore not only re¬ 

tarded, mixed together Iy and diluted in thefe 

Glands ; but it is alfo probable, that it is fur¬ 

ther attenuated by the addition of a Fluid dis¬ 

charged from the Nerves2. 

1 It is fliook together and mixed by the Contra- 
Sion of the external fibrous Coat, by the Vibra¬ 
tions of the Arteries and external Preffure \ which 
Nuck fuppofes to be the principal, if not the only 
Office of the mefenteric Glands. 

: it 
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1 It is obfervable that there are many Nerves 
diftributed in the Mefentery, but they cannot be 
for Senfation, for that Part has hardly the com¬ 
mon Senfe of feeling *, nor can they be for mufcu- 
lar Motion, which has no place here, but are all 
wove into a large Plexus, the moft confiderable in 
tht Abdomen^ well defcribed by fVtnJlow9 ieated in the 
middle of the Mefentery, and largely expanded 
throughout the fame x therefore as thefe Nerves do 
not appear to be fubfervient to the fore-mentioned 
Ufes, there is room to fufpedt that they difcharge 
a Fluid into the Glands by their ultimate Branches, 
which mixing with the Chyle, renders it more 
fluid, and fit for Nutrition. 

§. 121. The larger lafteal Veffels uniting * 

again beyond the mefenteric Glands, proceed 

towards the Receptacle2 of the Chyle at the 

Loins, opening into the fame by a triple Ori¬ 

fice ; by which is alfo difcharged a large Quan¬ 

tity of Lymph 3, convey’d by the lymphatic 

Veffels from almoft all the Parts below the 

Diaphtiagmy as into a common Channel. 

1 Notwithftanding thefe are larger, or lefs ra¬ 
mified , they are rather more plentifully fupplied 
with Valves than thefe of the fir ft Order ; which 
was neceffary, to diminifh the Refiftance of the 
Chyle, as the propelling Force of the Inteflines 
becomes lefs. 

a This Receptacle is formed by the Union of 
three or four of the lafl or largeft Ladteals, as Cant 
demonftrates, who firft gave a good Defcription 
of this Part j tho’ it is fometimes formed of but 
one or two La&eals, varying, according to the 
Number of larger Veffels proceeding to the Recep¬ 

tacle, 
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tacle, which are fometimes more, and fometimes 
lefs; but the fmall Glands of Bartholin are Colle¬ 
ctions or Convolutions of innumerable lymphatic 
.Veffete.' 

5 The Lymph of almoft all the Vifcera of the 
Abdomen and inferior Limbs, which makes no in- 
confiderable Quantity •, for if two Ounces of Blood 
are expell’d by the Heart at each Contraction, and 
but one 16th Part of the whole Mafs be taken as 
Lymph, it will eafily appear, that as 7200 Oun¬ 
ces of Blood pafs thro? the Heart in an Hour, the 
Quantity of Lymph in that time will be 4 or 500 
Ounces, or above 37 Pounds; but that Quantity 
of Lymph much exceeds the Chyle difcharg’d into 
this Receptacle, whence it is greatly diluted, and 
more eafily affimilated. Theie lymphatic Veffels 
have been chiefly defcrib’d by Muck, whofe Tables 
have been wrong efteemed fpurious, for I have 
a hundred times feen all the Lymphatics fpread up¬ 
on a Table *, to do which, that expert Anatomiff 
inferts a fmall fharp pointed Tube of Steel into 
one of the leaft Lymphatics, by which he injeCh 
Mercury amalgamed with Lead or Tin, io as to 
congeal when in the Veffels by this means he 
compofed a complete Hiflory of all the lymphatic 
Veffels, a fair Specimen of which laborious Per¬ 
formance he has given us in hisAdenographia^ where 
he has accurately defcribed the lymphatic Veffels, 
as the Blood-Veffels are ufually by other Anato¬ 
mies ; but Death' too icon deprived us of that 
excellent Anatomifl, to the great Pamage of thk 
Science. 

I • - _ j 

§. 122. And that this is theconftant Courfe 
of the Chyle and Lymph, is apparent from 
the Valve*1 in the Laifeais, and Experiments 

madk 
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made with Ligatures 2, as well as from various 
Dijeafes 3 of the Lymphatics. 

1 Which prevent the Paflage of the Chyle, Wa¬ 
ter, or Mercury, from the Receptacle downwards 
towards the Inteftines, but ealily admit thole 
Fluids from the Inteftines towards the Recepta¬ 
cle ; fo that the Receptaculum Chyli is a fort of 
Heart or Fountain-head of all the Lymph of 
the Abdomen. 

a Which being made upon the Lymphatics, caufe 
them to fwell between the Ligature and their Ex¬ 
tremities, or Parts from whence they arife, but to 
become flaccid in that Part between the Ligature 
and Receptacle. If the Abdomen of a living Animal 
be expeditioully open’d, and a Ligature made about 
the Pancreas Afellii, if warm Water be then mjedted 
into theAbdomen, the lymphaticVeflels will be very 
turgid and confpicuous * but if the Ligature be re¬ 
moved, they quickly become flaccid, and difap- 
pear. In like manner, to demonftrate the Lympha¬ 
tics of the Head, a Ligature is made about the ju¬ 
gular Veins, as it was about the Receptacle of the 
Chyle, in order to demonftrate the lymphatics of 
the Abdomen. To this we may add, that if a Ma- 
ftiff Dog be ftrangled, fo as not to be quite dead, 
by opening the left Cavity of his Thorax, and pref¬ 
ling with the Finger upon the thoracic Dudl, when 
difcover’d, it fwells below the Finger, fo as to be 
near burfting, and many of the lymphatic Veflels 
are by that means render’d confpicuous but in this 
Operation the Anatomift fliould be provided with 
feveral Sponges, fome dipt in Water, others in 
Spirit of Vitriol, to wafh out the extravafated 
Blood, and prevent a frefh Afflux. Add to this, 
that if a fmall Tube be inferted into a lymphatic 
Veflel, and Air be inflated thereby, or fome Li- 

: ' ^ quor 
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quor injehced, it will pafs into the Cava and Heart, 
and defcribe the Courfe of the Blood; but if the 
Air and Liquor be injected towards the fmaller 
Branches of the Lymphatic, it will find no Paffage, 
by meeting with a Reliftance from the Valves. 

s In the Morbus Regius, which is a kind of Jaun¬ 
dice, almoft all the Glands in the Body are ob- 
ftrudted and tumified, attended with a flow Con- 
fumption. Upon opening Bodies difeafed with 
this Diforder, the mefentefic Glands are ufually 
found fchirrous, which obflru6ting the Courfe of 
the Chyle, caufe a Confumption ; and by denying 
a Paflage to the Lymph, occafions a Diftenflon 
or Rupture of its Vefiels, whence proceeds one of 
the worfe Kinds of Dropfy, termed AJcites. 

§. 123. This lymphatic Juice, or Lymph, 

confifts of the pureft, molt aqueous, and Tpi- 

rituous or fubtle Parts of the arterial Blood, and 

is impregnated with the moft volatile of its 

Salts; as appears from the Nature of its fecre- 

tory and excretory Organs, and from its fenfi- 

ble Qualities, 

Jhe ASH on of the tho?',acic DuSi upon 
%/ 4 

§. 124,11 THEN the Chyle has been dilu- 

VV ted with the Lymph difchar- 

ged into the Receptacle, and feparated from 

all the Parts below the Diaphragm, it is then^ 

by the forementioned Caufes (§. 113.) and efpe- 



3 5 2 Attion of the thoracic DuSi §,124, 

daily by the Contraction of the Diaphragm 1 
and Pulfation of the Aorta 2, prefled into and 
thro' the thoracic Duff 3 of Pecquet; which 
being full of Valves, afcends a little above its 
Infertion, and then dips down into the rights 
or left fubclavian Vein (ufually the laft) open¬ 
ing in the Space between the externaf and in¬ 
ternal Jugulars, and difcharges the Chyle and 
Lymph, into the venal Blood of the Subcla- 
•lnan and Cava, by two femilunar Valves 5; 
which meeting together, form an oblong Aper¬ 
ture or Slit, admitting the Chyle by a fmall 
Stream into the Vein, but preventing any Rec¬ 
tum of the venal Blood in the Thoracic DuCt, 
into which is alfo difcharged all the Ly??iph 6 
from all Parts of the Thorax, whether ViJcus, 
Membrane, or Mufcle; as all the Lymph of 
the Abdomen was difcharged into the Recep¬ 
tacle. 

* As the Receptacle of the Chyle is lodg’d upon 
the Vertebrce of the Loins, between the mufcular 
Crura of the Diaphragm, it muft necefiarily be 
comprefled, and its Contents difcharged at every 
Contraction of that Mufcle in Refpiration \ but as 
the Chyle cannot pafs downward by that Prefiure, 
being prevented by the Valves, the Prefiure of the 
Diaphragm will exert all its Force in propelling 
the Chyle upward into and thro’ the thoracic Duct, 
which will be {till promoted by the *Diaftole of the 
Aorta, by the fide of which the thoracic Dudt is 
connected, and afcends. 

3 The thoracic Ducft was firft deferibed by Eu- 
ftachius in a Horfe; after him it was firft difeover’d 
by Pecquet in a Dog, who by comprefting the Me- 
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fentery, perceived the Chyle pafs through a final 1 
Channel in the 'Thorax, and from thence into the 
Vein which in the Dog anfwers to the fubclavian 
in Men ; but as that Animal is deftitute of Cla¬ 
vicles, the Veins are only denominated axillary. 
The fame Dud was alfo delineated by him as it 
appeared in Dogs ; but Vanhorne and Bartholin 
were the firft that defcribed it in a human Body i 
and fince, Cantius has lately delineated it by large 
and neat Figures. 

4 The Defcriptions of Anatomifts vary with re¬ 
gard to the Infertion of the thoracic Dud, Nature 
herfelf not always obferving the fame Rules there¬ 
in ; for the thoracic Dud has been oblerved to 
open into either of the fubclavian Veins; it gene¬ 
rally divides itfelf in the upper Part of the Thorax, 
and uniting again at the fecond Vertebra, it aicends 
a little above its Infertion, and is then inflefted 
downward to its Opening in the fubclavian Vein, 
into which it is inferted by a double Valve, like 
the InteJUnum lllium, into the Colon; and not with 
■' fingle Valve, as it has been figur'd by Lower 
from Brutes. Provident Nature lias taken care to 
place this Duct in a Part of the Thorax where it is 
in no danger of being compreffed or wounded by 
external Injuries, which would foon put a Period 
to Life ; as we learn from the Experiment of 
Lower, who lacerating the thoracic Dud in a Dos?, 
oblerved that the Animal perifhed in a few Davs^ 
notwithftanding he was lupplied with the beft 
Food •, and upon opening him, his Thorax was 
found replete with Chyle. 

5 The Aperture of the Valve at the Infertion of 
the thoracic Dud is difpofed in a different manner 
from the reft of the Valves in the Veins, being in 
the- Figure of a half Moon, fo as to entirely clofe 
i Lae Ivl.mh of the thoracic Dud;- and beino- 
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preffed together by the Blood in its Paffage to the 
Heart thro’ the fubclavian Vein, it will not admit 
any Part thereof into the Du<5t *, but being a little 
way opened by the Chyle preffed thro’ the thora¬ 
cic Du6t by the fore-mentioned Forces, it admits 
that Fluid, with the Lymph that accompanies it, 
into the Blood. 

6 The whole Mafs of Lymph, which is feparated 
from the Vifcera, and other Parts of the Thorax, 
is all difeharg’d into this Du61 *, upon tying which 
all the lymphatic VeflTels of the Thorax become 
turgid and diftended with Lymph, it being deny’d 
a Paflfage into the Du6t. There muff certainly be 
fome material Reafon why the Creator fhould ra¬ 
ther caufe all the Chyle in Quadrupeds to afeend 
into the Blood by one large Du6t, rather than let 
it be abforbed by the numerous fmall Veins of the 
Mefentery *, and the moft probable Reafon for this 
Mechanifm feems to be, that the Chyle ihould re¬ 
ceive a large Quantity of Lymph before it enters 
the Blood, in order to dilute and attenuate it *, 
otherwife it might be apt to produce Obftru£tions 
in the fmal! Veffels of the Lungs, and occafion a 
Peripneutnony, or Inflammation of that Vifcus. 

§. 125. Thus we are acquainted with the 
Means by which fo large Quantities of Chyle 
and Lymph are eafily convey’d thro’ this nar¬ 
row1, crooked, and perpendicular Du6t (which 
in part is, and may with eafe be totally comprej- 

fed2) into the Blood, and that even when a Man 
is in an ereft Pofture. Thefe Means will fufH- 
ciently appear, if we confider, 1. The contra- 
<Tile Power of the Inteftines, together with the 
Means (§. 103, 104, 86.) which affift the Ex- 
jpuliion of the Chyle out of them into the La- 

(Teals. 
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(Seals. 2. The Valves 3 in the Ladeals, Re¬ 
ceptacle, and thoracic Dud, which are admi¬ 
rably adapted to take off the perpendicular 
Weight, and expedite 4 the Paffage of the Chyle 
thro’ them. 3. The ImpuHe of the mefente- 
ric Arteries, which either interfed or run pa¬ 
rallel with the Ladeals in the Mefentery. 4. 
The ftrong and alternate Preffure of the abdo¬ 
minal Mufcles being returned by the Peritorice- 
urn $ upon the foft, thin6, and lax Membranes 
of the Mefentery, inverting the Ladeals; to¬ 
gether with, 5. The like Preffure of the Dia¬ 
phragm upon the Receptale. 6. The ftrong 
and conftant contradile Nifus of the Mem¬ 
branes, conftituting the thoracic Dud itfelf, 
which appears to be confiderable 7 by its Con- 
tradion, even after Death. 7. The ftrong and 
inceffant Pulfation of the Aorta 8, which aff 
cends by the Side of the thoracic Dud, and 
laftly, 8. The Adion of the Lungs and Tho¬ 
rax in Relpiration. 

1 Small, if compar’d with the Quantity of Chyle 
and Lymph paffing thro’ it j which would be too 
large for this Dud, if it was not preffed forward 
with a confiderable Force and Velocity. 

a The thoracic Dud is preffed by the whole 
Weight of the Atmofphere dilating the Lungs, 
which is diffident to fuftain a Column of Water 
in a Tube 32 Foot high, and a perpendicular Co¬ 
lumn of Mercury to the height of about 30 Inches 5 
but the Thorax is fulled at the time of Inlpiration, 
when there is no Space left between the Lungs and 
the Ribs, and therefore the thoracic Dud muff of 
neceflity be compreffed by the Lungs expanded 
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with Air in Infpiration ; and even when the weight 
of the Air is nothing in Expiration, it is preffed 
by the Pulfation of the Aorta, &c. 

5 Which Valves fuftain the Weight of the Chyle, 
that it might not be thereby forc’d downward low¬ 
er than the next fubjacent Valve, which will by its 
Elafticity re-act, and return the Force from the 
perpendicular Preffure upon the Chyle again ; 
which,, with the external Preffure, will caufe it to 
afcend. It is an Affertion of Bilfius, that the Chyle 
is diftributed from the thoracic Dudt, as from a 
Fountain, to the Breads, and all Parts of the Bo¬ 
dy ; but he afterwards refutes his own Notions in 
his Commentary on the Valves. 

4 The Velocity with which the Air rufhes into 
a Vacuum, has been formerly demonftrated by 
Pappin *, its Force has been alfo by me demonftra¬ 
ted to be twice equal to the fwifteft Wind, which 
according to Marriotte runs 22 Feet in a Second ; 
the Chyle will therefore run with a great Celerity 
in the thoracic Dudt, fince that Tube is divided 
into fo many void Inter ft ices as it hath intercept¬ 
ing Valves j therefore if one Interftice be empty’d, 
the Chyle will flow into it from the fecond with a 
great Velocity *, and fo from the third into the fe¬ 
cond-, &c. fucccffively ; which fwift Motion was 
neceffary, to prevent the Chyle from running into 
Concretions before it had arrived into the fmall 
Veffels of the Lungs. 

5 The Mefentery is not ftretch’d down pendu¬ 
lous by the Weight of the Inteftines, nor the Ca¬ 
vity of the Abdomen empty, as fome have falfely 
imagin’d ; but the whole lower Venter is quite full, 
and all its Vifcera compreffed. If one inferts their 
Finger at a Wound of the Abdomen, which has 
been by Accident inflidted upon a healthy Perfon, 
the Finger will be compreffed with a greater Force 

than 
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than one would imagine. In Infpirarion the Dia¬ 
phragm preffes down all the Vifcera with a confide- 
rable Force towards the Pelvis, and there again 
preffed upward by the abdominal Mufcles in Expi¬ 
ration, and therefore the LaCteals will be compref* 
fed by both ; and thus the Chyle will be propeli’d 
thro’ them, partly by the Contraction of the In- 
teftines themfelves, and partly by the Prefiure of 
the circumjacent Parts. 
• 6 Which, if it be not over diftended with Fat, 
communicates the whole Prefiure which it receives 
to the fubjacent LaCteals. 

7 Its conftituent Membranes are thin, but ela- 
ftic ; for in a Body which has been not long froze 
to death, the thoracic Dud, which a little before 
appeared diftended with Chyle, becomes the next 
Moment contracted, pellucid, and entirely empti¬ 
ed, fo as to difappear from the Eyes of the Spe¬ 
ctators. 

8 Which is by fome eftimated to be more than 
equal to ioo Weight; to this we may add, that 
we have feen a Juggler at a Fair, who lying upon 
•his Back, laid a heavy Anvil of Iron upon hts 
Breaft, which might be fenfibly perceiv’d to afcend 
at every Contraction of his Heart* 

§. 126. The EfFeCts therefore which the 
Chyle fuffers in its Paffage from the Xnteftines 
into the venal Blood, will appear reducible to 
the four following Heads, to which they may 

be referr’d, as 

1. The Slownefs of its Motion thro’ the Inte- 
dines, LaCteals, and mefenteric Glands y which 
is demonftrable from the great Length of the 
fxrft, when fiript from the Mefeutery, and 
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from the Number and Minutes of the two lad: 
The Effects of all which mud be a Digedion 
and Depuration 1 of the Chyle from its groffer 

Parts. 
2. The Motion and Preffure communicated 

externally to the Veffels, and by the Veffels to 
their contained Fluids ; the Effects of which is, 
a Protrufion, Attenuation, and Mixture of 
the Chyle, with a Prefervation of its Fluidity. 
Here we fhou’d confider, (1.) The Pofition 
of the Ladteals, which gradually increafe in 
Size, are all furnilh’d with Valves, and fre¬ 
quently open into each other; then recede, 
and prefently after unite again (per§. 116.) 
(2.) The drong Preffure of the Diaphragm and 
Mufcles of the Abdomen, with its compreffed 
Vifcera, being returned upon the Ladteal Vef¬ 
fels, which run aimod on the outfide of the 
Mefenterv, with hardly any Covering (§. 86.) 
(3.) The degree of Heat 2 and Moidure ad- 
minider'd to the Chyle, mod apt to promote- 
Digedion,and produce Effedts well known and 
abler ved by the Chcmids. And (4.) The con- 
flant Pulfation of the Aorta on the thoracic 
Dudt, and of the mefenteric Arteries upon the 
Ladleals, mod of the lad running clofe by each 
other, fo as to receive a vibratory Motion. 

3. The Dilution of the Chyle, by mixing 
with, (1.) all the Lymphs of aimod the whole 
Body ; ('2 ) with the moid Dew or Vapours 4 

in the Abdomen, which is chiefly abforbea by 
the Lymphatics leading to the Receptacle; and 
we may add, (3.) that the Juice of theNervesS, 

mixing 
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mixing with the Lymph in all its conglobate 
Glands, contributes much to dilute and atte¬ 

nuate the Chyle. 
4. The AJimilation 6 of the Chyle, to ren¬ 

der it fit to circulate thro’ all Parts of the Bo¬ 
dy, before it enters the venal Blood; which is 
done by meeting and mixing with various 
Humours, in its Paffage from the Mouth to 
the fubclavian Vein, (1.) It is gradually and 
fucceffively fupplied and digefted with Juices, 
which have been before elaborated in, and of¬ 
ten circulated thro’ all the Velfels diftributed 
throughout the Body 7 5 as the Saliva and Mu¬ 
cus of the Mouth, Lymph and Mucus of the 
Oefophagus, Stomach, Inteftines, pancreatic 
Juice, cyftic and hepatic Bile, the Lymph from 
all Parts of the Body ; and probably the Juice 
from the fmall Nerves in the lymphatic Glands 
of all Parts. (2.) And laftly, it is accurately 
mix’d and attenuated by the united Force of 
the whole chylopoietic Machine, which con¬ 
tributes to thofe Effe&s by the Figure, Difpo- 
fition, and Motion of its feveral Parts and 

Veffels. 

1 By the great Length of the Inteftines, the fo- 
lid and excrementitious Part of the Chyle is retain¬ 
ed and feparated, by their numerous Turnings, from 
the more fluid and uniform Part. The Chyle is 
found by Experience to be 24 or 30 Hours in its 
Paffage thro’ the Inteftines, whereas it is not above 
10 or 12 in paffing the Ladteals -5 for upon open¬ 
ing an Animal eight Hours after a Meal, the La- 
dteals are found diftended with Chyle > but the 
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next Day after they will appear to contain nothing 
but an excrementitious Lymph. The longer the 
Food is retained in the Inteftines, the more Chyle 
Is drawn oft' from it by the Ladeals *, and that its 
Stay there is fometimes very conftderable, may 
appear from a healthy Man living at Delph, who 
did not go to ftool oftner than once in 16 Days. 

4 Nature often produces Effects by a fmall Force, 
which cannot be produc’d by more violent Means 
thus all Animals are bred and brought to Perfection 
in a Heat of 94 Degrees; and it is not probable that 
there are any Animals whofe Heat exceeds that of 

j 

the human Body, fince a human Heart bears a 
greater Proportion to the reft of the Body than the 
Heart of an Ox, Cdc. All Vegetables are nourifh’d 
and brought to Perfection by a Heat {till lefs than 
the fore-mentioned Degree ; it being the Property 
of a Heat like that of the human Body, to atte¬ 
nuate all animal and vegetable Juices, and diftolve 
them into exceeding fmall Particles, fo as to form 
a fubtil Liquor ; which Heat has ufually a greater 
EffeCt, in proportion as the J uices are retained in 
a more dole Place. We fee by a Pleat of 94 De¬ 
grees, the thick White of an Egg is in the Space 
of 22 Days fufficiently attenuated to enter into 
and form the fubtil Humours of the Chick. 

s All the Lymph of the Abdomen is convey’d to 
the Receptacle of the Chyle, as that of the "Thorax 
-is into the thoracic Dud, while the Lymph which 
comes from the Head and Neck, is alfo difcharg’d 
either into the thoracic Dud, or into the adjacent 
jugular Veins. This Lymph is eafily diftinguifh- 
able from the Chyle by its external Appearance 
and reddifti Plue; and being much thinner than 
the Chyle, it dilutes the fame, and renders it more 
eafily convertible into animal Juices. This Lymph 
which is mix’d with the Chyle, is compos’d both 

of 
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of that Lymph which is feparated from the lym¬ 
phatic Arteries, and of all thole Juices in the hu¬ 
man Body, which are of a more fubtil Confidence 
than the Lymph itfelf. Some indeed deny the Ex- 
iftence of thefe lymphatic Arteries, becaufe their 
Eyes will not convince them ; even the Micro- 
fcope will but juft exhibit the fmalleft of the red 
or ianguiferous Arteries, which being much larger, 
and conveying a colour’d Liquor, are more confpi- 
cuous*, whereas the lymphatic Arteries, which are 
fo much fmaller, and convey a pellucid Liquor, 
whole Globules are 6 times fmaller than thofe of the 
Blood, cannot be render’d vifible to the Eye, tho* 
armed with that Inftrument. The other Part of the 
Lymph, compofed of thofe Juices in the Body, 
which are thinner than the Blood, will alfo appear 
to be conliderable; for all the animal Juices fepa¬ 
rated from the Blood, return again into the Circu¬ 
lation , except what is difcharged by the Kidneys 
and Skin •, all the other Juices return again from 
their Sources by the redudlory Veins : and if there 
are any other Veins befides thofe which convey 
Blood, they muft be the valvular Lymphatics ; 
the return’d Juices are therefore convey’d by the 
Lymphatics to, and mix’d with the Chyle. 

4 Hippocrates diftinguifh’d the folid Parts of the 
human Body into Cavities and Veflels; the Cavi¬ 
ties in a healthy Body, he fays, are full of Vapours, 
but in a difeafed Body full of fharp Humours, or 
Ichor. And it is certain that all the Cavities and 
Interfaces in the human Body are fupplied with a 
warm and moift Vapour, which renders the Mem¬ 
branes and mufcular Fibres pliable and fit for mo¬ 
tion, and prevents them from adhering to each 
other. But this Vapour is never difcharged in fuch 
Quantities as to turn into Liquor, and prove of¬ 
fend ve , for upon opening the Thorax or Abdomen 
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of a living Brute, nothing but a Vapour exhales, 
without any Water remaining ; this Vapour muft 
therefore return again into the Blood, which it can 
do by no other VelTels that we are yet acquainted 
with, than the lymphatic Veins. Dogs have a 
communicating Pallage from their Telficles into 
the Cavity of their Abdomen ; which is not found 
in Men. Nuck therefore wounded the Scrotum of 
a Dog, and injeded a Pound of Water thereby 
into the Cavity of the Abdo?7ien, fewing up the 
Wound after the Operation *, the Dog afterwards 
voided all the Water by Urine within the Space of 
three Days, fo that no Part thereof was found re¬ 
maining in the Abdomen *, there muff therefore be 
an open and continued Paflage from the Cavity of 
the Abdomen to the Receptacle of the Chyle. The 
warm and fubtil Vapour which is natural to the 
Body, will be therefore much more eafily admit¬ 
ted by the fame VelTels, tho* its Quantity be not 
inconfiderable *, which is, argued by the Largenefs 
of the Cavities which are moiltened therewith, as 
thofe of the Pelvis, Scrotum, Abdomen, "Thorax, 
Pericardium, Cranium, Ventricles of the Brain, 
Cavity of the Lungs, Stomach, Inteftines, &c. 
The fame is alfo argued from the fudden Increafe 
of a Dropfy, where the VelTels are not affeded, 
but only the Abforption of this Vapour obftrud- 
ed. As this Vapour therefore appears to be fo co¬ 
pious, it mull have no fmall Share with the other 
Part of the Lymph in aflimilating the Chyle, and 
rendring it more eafily convertible into Blood and 
other Juices proper to the human Body. 

* The nervous Juice, which we fuppole to be 
mixed with the Lymph, mull be very much fub- 
liz’d by paffing thro’ the many Series of the fmall ell 
VelTels before it enters the fmaller Cavities of the 
Nerves *3 but we do not propofe this as certain. 
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but probable, as we are not led thereto by the full 
Evidence of our Senfes and Experiments, but bare¬ 
ly by Reafon and Analogy. 

6 The human Body would never continue in that 
State in which it appears, if it was not to be con- 
flantly repair’d and renew’d ; which is perform’d 
by Ailimilation, or the Converfion of the crude 
and foreign Parts of the Chyle into animal Solids 
and Fluids of our own Nature. To facilitate this 
Change or Converfion of the Aliment, provident 
Nature has cautioufly fupplied the Chyle with a 
large Quantity of a Fluid, partaking of all the 
Juices in the Body, except the Blood, that it might 
not be pour’d crude into the Veins : thus the Chyle 
contains a Quantity of Bile capable of being again 
feparated under the Form of that Juice; a Quanti¬ 
ty of Saliva, which will again return by the falival 
Glands ; and fo of the Lymph, &c. infomuch that 
the crude Part of the Chyle will be little or no¬ 
thing comparatively, and almoft loft in the large 
Quantity of Juices which are already proper to the 
Animal ; as a little Vinegar lofes its Strength in 
a large Quantity of Honey. 

1 We need not wonder that a Pound of vegeta¬ 
ble Juices fhould be converted from their own Na¬ 
ture into animal Subltance, if we confider that it 
mixes with above 24 Pounds of animal Juices, 
with which it is intimately mixed and digefted in 
its PaiTage from the Mouth before it reaches the 
venal Blood. Were the nutritious Juices of our 
Food to be conveyed into the Blood without this 
Mixture, they would be deftru&ive rather than 
prefervative to the Animal *, as may appear from 
the Difeafes which are fo frequent and epidemical 
in thefe Parts foon after the yearly Charity of di- 
flributing Food to the Poor. But the Principal of 
thefe animal Juices is the Bile, a kind of liquid 
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Soap, fo acrimonious, that Nature could not pre¬ 
pare it in any of the Veffels, but digefts it in a di- 
itindt Cell, the Gall-bladder, where it becomes 
thicker and ftronger by its Stay and Heat of the 
Party *, nor do I believe there is any (incere Bile 
contained in any of the other Veflels in the whole 
human Body. 

127. If we now examine the Subfiance of 
the Chyle when arriv’d thus far, we (hall find 
it confift of all thofe Principles which compofe 
Blood; as Water1 ^ Spirit, Oil and Salts, inti¬ 
mately mix’d and united together. 

1 All thefe Principles are alfo contained in the 
Food itfelf, of which the Chyle is formed. In this 
Place it feems of Importance to take notice of 
Lewenhoeck's Obfervations, that all the nutritious 
Juices, upon which we live, are compofed of fmall 
Globules, which are ulually larger than thole of the 
Blood, but of a laxer Texture, and more eafily divi 
fible. When thefe Juices of our Food have been 
converted into Chyle, there then appears to be but 
few of the larger Globules, but a great N umber of 
the fmaller, into which the larger feem to have been 
diffolved ; thele by their greater Tenuity are more 
eafily abforbed by the Veflels, and pals more freely 
thro’ them ; it then remains that thefe fmaller Glo¬ 
bules be united into larger and more compadf ones, 
like thofe of the Blood, after the Chyle has arriv’d 
into the fecond Paflages, or Blood-Veflels. The 
uniform Nature of the Chyle is apparent from its 
fen Able Qualities, its fmooth or even Tafte and 
Fluidity, the fpherieal Figure of its Particles, it 
being inodorous, £s?c. 

12S. Nor 
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§. 128. Nor is it furprifing that Dijorders 1 

lo feldom happen in the Meientery, notwith- 
ftanding it feems to be greatly fubjeded to ob- 
ftrudion, and its Confequences, from Its Veffels 
being the firft that receive the crude Chyle; 
to prevent which, Nature has every where ufed 
the ftridteft Precaution. 

T Even in old Men of 90 Ye^rs of Age the Me- 
fentery generally appears found and entire, except 
that its Glands are'ufually fhrunk or contraded. And 
the Chyle itfelf is a fubtil Liquor, that has under¬ 
gone many Depurations, is abforbed by the final- 
left Veffels, and does not ftagnate, but is conftant- 
ly protruded with a corifiderable Force and Velo¬ 
city thro’ the Ladeals, by the Adion of the Dia¬ 
phragm and Aorta, its Paffage being ft ill promo¬ 
ted by the numerous Valves in the Ladeals ■, not 
to mention the Efficacy of the Vapours, in which 
the Mefenterv is fufpended in the Abdomen, to 
prevent and diffipate Obilrudions. But notwith- 
ftanding all this Provifion of Nature, Obftrudions 
are often formed in the Mefentery, either from a 
Coagulation of the Chyle, or Concretion of thofe 
Parts in the fmalleft Veffels, which had been dif- 
folved in the Inteftines, promoted by a weak Ha¬ 
bit and inadive Life *, by which means the Chyle, 
not. being propelled forward with a proper Fores, 
ftagnates, concretes together, and while its more 
fluid Part is drained off, the Remainder has been 
fometimes obferved to put on a ftony Confid¬ 
ence whence ftrumous Glands of the Mefenterv 
and Pancreas, which frequently occur in thole who 
are fubjebt to Strumofity of the Glands in the 
Throat *, but ftrumous Glands of the Neck are 
not to be eiteemed either the Caufe or Effed of 
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ftrumous Glands in the Mefentery, tho* they are 
ufual Companions, and proceed from the fame la¬ 
tent Caufe. 

§. 129. We are from hence alfo informed, 
that the thoracic Dudt ferves not only to con¬ 
vey the Chyle, but alfo the Lymph1 into the 
Blood, and perhaps a Part of the nervous Juice; 
upon which account I frequently call the tho¬ 
racic Dudt the Vena Cava2 of the Lymph, 
from its fimilitude to that Veffel; for as the 
one returns all the Blood mixed together to¬ 
wards the Heart, fo this returns the Chyle, 
Lymph, and all the more fubtil Juices; hence 
in dead Subjedts, after falling, this Dudt re- 
fembles a large Lymphatic fill’d with a pellu¬ 
cid Liquor. 

1 The Ladteals convey Chyle to the Quantity 
of a Pound or two, only during the time of Di- 
geflion ; at other times they are pellucid, not dif¬ 
fering from the Lymphatics, as they then only re¬ 
turn the Saliva, Juices of the Stomach and Inte- 
ilines, with the thin hepatic Bile and infipid Juice 
of the Pancreas. In long failing the Ladleals and 
their Orifices are kept open, and from clofing, by 
the Return of thefe Juices, and the great Quan¬ 
tity of Lymph which is that way conilantly return¬ 
ed into the Blood ; which was the more neceflary, 
as empty Veflels in the human Body quickly col- 
Iapfe and grow together. 

a As being the common redudtory Channel of 
all the Juices in the human Body, which are thin¬ 
ner than the Blood itfelf. This Dudl is much final- 
ler than the fanguiferous Vena Cava, becaufe it was 

neceflary 
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neceflary that the Chyle fhould pais thro’ it with a 
greater Velocity than the Blood thro9 the former. 

§, 130. Having thus traced the Paflage of 
the Chyle into the Veins; in order to under- 
lland its further Progrefs and Changes, it will 
be neceffary to conlider the Circulation of the 
Blood, with which it now mixes, and the Con- 
fequences thereof; which we (hall therefore 
make the Subjedt of our next Difcourfe. 

The Chyle now pours itfelf into the purple 
Ocean of the Blood, and never after appears fepa- 
rately under any other Form or Name but that of 
Milk, which is found circulating in the Veins of 
live Animals about three or four Hours after a 
Meal, retaining its white Colour diftindt, accord¬ 
ing to the Oblervation of Lower. 

FINIS. 
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